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IL-8 RECEPTOR ANTAGONISTS 



FIELD OF THE INVENTION 

Tliis invcniion relates lo a novel group ol phenyl urea compounds, processes for the 
preparation thereof, the u.sc thereof in treating IL-8. GROa. GROp. GROy and NAP-2 
mediated diseases and pharmaceutical compositions Ibr use in such therapy. 

BACKGROUND OF THE INVENTION 

Many different names have been apphcd to Interleukin-8 (IL-8). such as neutrophil 
attractant/acti vaiion protein- 1 (NAP- 1 ). monocyte derived neatrcphil chemoiaciic factor 
(MDNCF), neuirophU activating factor (NAP), and T-cell lymphocyte chemoiaciic factor. 
Inierleukin-8 is a chemoattractant for neutrophils, basophils, and a subset of T-cells. It is 
produced by a majority of nucleated cells including macrophages. fibroblasLs. endothelial and 
epithelial cells exposed to TNF. IL- 1 a, IL- 1 15 or LPS. and by neutrophils themselves when 
exposed to LPS or chemoiaciic factors such as FMLP. M. Baggiolini el al, J. Clin InvP.i 
84, 1045 (1989): J. Schroder et al, J. Immunol IS9, 3474 (1987) and J. Immunol 144 
2223 ( 1 990) : Strieier. ei al. Ss^SDSSLMl- 1 467 { 1989) and J. Biol Chem |062 1 
( 1989); Cassatella et al, J. Immimnl UK 32 16 (1992). 

Groa, GROp. GROy and NAP-2 al.«io belong to the chcmokinc a family. Like lL-8 
these chemokincs have al.so been referred to by different names. For instance GROa. p. y have 
been refcired to as MGSAa. p and y respectively (Melanoma Growth Sumulating Activity), 
•see Richmond ci al. J. Cell Phy.si,)logy 129. 37.S (1986) and Chang c al. J. Immnnnl ux'. 4.5 1 
(1992). All of the chemokines of the a-family which po.s.sess the ELR motif dirccUy preceding 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Groa. GROp. GROy and NAP-2 stimulate a number of functions in vum. ThcN 
have all been shown to have chcmoatiractani properties for ncutrophil.s. while IL-K and GROa 
have demonstrated T- lymphocytes, and ba.sophilcs chcmotacuc aciivuy. In addition IL-X ciui 
induce histamine rclca.sc from ba.sophils from both normal and atopic individuals GRO-a and 
IL-8 can in addition, induce ly.so/omal enzyme relea.se and rc.spiraiory burst from ncuirophil.v 
ILr8 has ahso been .shown to increase the suriace exprc.sision of Mac- 1 (CD I lb/CD 18) on 
neutrophils without de novo protein .synihcsi.s This may contribute to increased adhesion oi 
the neutrophils to va.scular endothelial cells. Many known disca-scs arc characterized by 
ma.ssivc ncuirophil infiltration. As IL-X. Groa. GROp. GROy and NAP-2 promote the 
accumulaUon and activation of neutrophils, these chemokines have been implicated in a wide 
range of acute and chronic inflammatory di.sorders including p.sonasis and rheumatoid ardiniis 
Baggiolini et al . FEBS Lc» 307 . 97 ( 1 992 ): Miller et al, Crit. R.v Immnnnl n , 7 n 992 )• 
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OpponhPimrt ;il A fl"" Immunol. 9 .617 fl99l): Scilzeial.. I Clin. Invest. 461 
( 199 1 ): Miller el al.. Am Rev. Rcspir. Pis. 146 . 427 (1992); Donnely ei al., Lance 1 341 . 643 
( 1993) In addition the ELR chemokines (those containing the amino acids ELR moiif jusi 
prior to the CXC moliO have also been implicated in angiosiasis. Stricter el al. Science 258, 
5 1798 (1992), 

In vitro. IL-8, Groa, GROp, GROy and NAP-2 induce neutrophil shape change, 
chemoiaxis, granule release, and respiratory bursu by binding lo and aciivaiing receptors of the 
seven-u-ansmcmbrane, G-protcin-linkcd family, in particular by binding to IL-8 receptors, 
most notably the B-receptor. Thomas ei al., J. Biol. Chem. 266 . 14839 (1991): and Holmes 
\{) ei al.. Science 253 . 1278 (1991). The development of non-peptide small molecule aniagonisus 
for members of this receptor family has precedent For a review see R. Freidinger in: 
Progress in Dr\if^ Research . Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra, which binds only IL*8 with high affinity, and IL-8Rp, which has high affinity for IL-8 
as well as forGRO-a. GROp, GROy and NAP-2. See Holmes et al., supra: Murphy et al.. 
Science 253 . 1280 ( 199 H: Lee et al.. J. Biol. Chem . 267. 16283(1992): LaRosa et al., L 
Rinl Chcm 267 . 25402 (1992): and Gayle et al., J. Biol. Chem. 268 . 7283 (1993). 

20 There remains a need for treatment, in this field, for compounds which are capable of 

binding to the IL-8 a or p receptor. Therefore, conditions asstx:ialcd with an increase in IL-8 
production (which is responsible for chemoiaxis of neutrophil and T-cells subsets into the 
inflammatory site) would benefit by compounds which are inhibitors of IL-8 receptor binding. 

25 SUMMARY OF THE INVENTION 

This invention provides lor a method of treating a chcmokinc mediated disease, 
wherein the chcmokine is one which binds m an IL-8 a or p receptor and which method 
compri.scs admini.siering an effective amount of a compound of Formula (I) or a 
pharmaccuiically acceptable salt thereof. In particular the chcmokinc is lL-8. 

30 This invention also relates to a meiliod of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to .said mammal an effcciivc 
amount ol a compound of Formula (I). 

Compounds of Formula (h u.selul in the present invcntiim arc represented by ihc 
structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any functional nnoieiy having an ionizablc hydrogen and a pKa of 10 or less; 
5 R\ is independenUy selected from hydrogen: halogen; niiro: cyano; halosubstituied Ci- lo 
alkyl; Ci-io alkyl; C2-IO alkenyl; Ci-ioalkoxy; halosubstituied Ci-io alkoxy: azide: 
S{0)iR4: hydroxy; hydroxy Ci.4alkyl; aryl; aryl C1.4 alkyl: aryloxy: aryl C1-4 alkyloxy: 
heieroaryl: heteroarylalkyi; heiertx-yclic, heterocyclic Ci-4alkyl; heieroaryl C i _4 aLkyloxy; 
aryl C2- 10 alkenyl; heieroaryl C2- 10 alkenyi; heterocyclic C2- 10 alkenyl; NR4R5; C2-IO 
!0 alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4R 10; S(0)3H; S(0)3R8: C i . 10 alkyl 
CfO)R 1 1 ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : aO)OR 1 2 ; 
OC(0) R u ; NR4C(0)R 1 1 : or iwo Ri moieties together may form 0-(CH2)sO- or a 5 to 6 
mcmbered unsaturated ring; 

I is 0. or an integer having a value of I or 2; 
1 5 s is an inicger having a value of 1 10 3; 

R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyK optionally 
substituted aryl, optionally substituted aryl C|.4alkyl, optionally substituted heteroaryL 
opiionally substituted heieroaryl C | ^alkyl, heterocyclic^ heterocyclic C | .4 alkyl. or R4 
and R5 together with the niu-ogen to which they arc attached form a 5 to 7 member ring 
20 which may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently sclccicd from hydrogen; halogen: nilro: cyano: halosubstituied C | . jo alkyl: 
Cmo alkyl: C2-IO alkenyl: C|.|o alkoxy: halosubstituied Cj-jo alkoxy: azidc: SfO)(R4: 
hydroxy: hydmxyCi-4alkyl: aryl: aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: hcieroar>M: 
hcicroarylalkyl: heieroaryl C 1,4 alkyloxy: heterocyclic, heterocyclic Ci-4alkyl: aryl C2-|() 
25 alkenyl: heieroaryl C2-IO alkenyl: heterocyclic Ci-id alkenyl: NR4R5: C2-I0 alkenyl 
C(0)NR4R5; C(0)NR4R5; C(O)NR4R|0: S(0)3H: S(0)3R8: C mo alkyl C(0)Ri i: 
02-10 alkenyl C(0)R 1 1 : C2. 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : OC(0) R 1 1 : 
NR4C(0)Ri |: or two Y moieties together may lomi 0-(CH2)sO- or a 5 to 6 mcnibcrcd 
unsaturated ring: 
30 n is an integer having a value ol" I lo 3: 

m is an integer having a value ol 1 lo 3: 

Rx is hydrogen or Ci -4 alkyl: 

RloisCi-ioalkyl C(0)2R8: 
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Rl I is hydrogen, Ci-4 alkyl, opiionally substiiuied aryl, optionally subsuiuicd aryl C|.4alkyl. 
optionally substiluied heteroaryl. optionally subsdiuied heieroarylC|-4alkyl. opiionally 
sub.stituied heterocyclic, or opiionally subsuiuied hcterocyclicCi-4alkyl; 

Rl2 is hydrogen, Ci-io alkyl, optionally substiiuied aryl or optionally substiiutcd arylalkyl: 

or a pharmaccutically acceptably salt ihereof. 

Another aspect of the present invention is to a method of ireaung a chcmokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula fll) or a 
phanmaceutically acceptable salt thereof, as defined herein. 

This invenuon also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering lo said mammal an effective 
amount of a compound of Formula (II), as defined herein. 

This invention also relates to the novel compounds of Formula (II), or a 
pharmaceutically acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceutically acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an cffcciivc 
amouni of a compound of Fomiula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaceutically acceptable salt thereof, as defined herein. 

DETAILED DESCRIPTION OF T HE INVENnON 

The compounds of Fonnula (I) may also be used in associauon with the vcLcrinar>' 
u-catmeni of mammals, other than humans, in need of inhibition of IL-8 or other chcmokincN 
which bind to the IL^S a and p receptors. Chemokine mediated diseases for treatment, 
therapeutically or prophylaciically, in animals include disease states such il% those noted herein 
in the Methods of Trcauneni section. 

In compounds of Formula (1), R is suitably any functional moiety which provides an 
iimizablc hydrogen having a pKa of 10 or less, prelcrably from about 3 to 9. more prclcrabl\ 
irom about 3 to 7. Such functional groups include, but are not limited to. hydrox\ . carboxylic 
acid, thiol, -SR2 -OR2, "NH-C(0)Ra, ■C(0)NR6R7. a substituted sulfonamides of the 
fomiula -NHS(0)2Rb. -S(0)2NHRc, NHC{X2)NHRb. or a tetrazolyl: whercm Xi is oxygen 
or sulfur, preferably oxygen. Preferably, the functional group is other than a sullonic acid. 
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either direcUy or as a subsiiiueni group on ihc aryl. heieroaryl. or heicrocyclic moieiy ring, 
such as in SR2 or OR2. More preferably R is OH. SH. or NHS(0)2Rb. Suitably. R2 is a 
subsiiiuted aryl, heieroaryl. or heierocycHc moiciy which ring has ihc lunciional nioieiy 
providing the ionizabic hydrogen having a pKa of 10 or less. 

Suitably, R6 and R7 arc independently hydrogen or a C 1-4 alkyl group, or Rfi and R7 
together with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroaiom which hetcroaiom is selected from oxygen, nitrogen 
or sulfur. This heteroring may be optionally substituted as defined herein. 

Suitably Ra is an alkyl. aryl. arylC 1 -4alkyl, heieroaryl. hcteroarylC|.4alkyl. 
heterocycUc. or a heterocyclic C | ^alkyl moiety, all of which .may be opiionaiiy subsUtuicd. as 
defined herein below. 



Suitably, Rb is a NR6R7, alkyl. aryl. arylC|-4alkyl. arylC2-4alkcnyl, heieroar>'l. 
heieroaryIC|-4alkyl. heteroarylC2-4 alkenyl. heterocyclic, or heterocyclic Ci.4alkyl. or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be opuonally substituted one to 
three times independenUy by halogen; nitro: halosubsiituted C|-4 alkyl. such a.s CF3: C1.4 
alkyl. such as methyl; C| -4 alkoxy. such a.s methoxy: NR9C(0)Ra: C(0)NRfiR7. S(0)3H. o 
C(0)OC M alkyl. Rb is preferably an optionally subsutuied phenyl, benzyl, or styr>'l. When 
Rb is a heieroaryl preferably ii is an optionally suKstiiuicd ihiazolc. optionally substituted 
thienyl, or opuonally .<;ub.siituted quinolinyl ring. Wherein Ry is hydrogen or a C 1-4 alkyl. 
preferably hydrogen, and .suitably when ihc .substitucni group is NR9r(0)Ra. then Ra is 
preferably an alkyl group, such as methyl. 

Suitably Rc is hydrogen, alkyl. aryl. arylC|.4alkyl. arylC|-4aikenyl. heieroaryl. 
heieroarylC 1 ^alkyl. heieroarylC 1 .4alkenyl. heterocyclic, or heterocyclic C | .4alkyl. or a 
heterocyclic C i ^alkenyl moieiy. all of which may be opuonally suKsiiiutcd one to three times 
independently by halogen, nitro. halosub.siituied C | .4 alkyl. C | .4 alkyl. C | .4 alkoxy. 
NR9C(0)Ra. C(0)NR6R7- S(0)3H. or aO)OC | .4 alkyl. wherein Rg ..s hydrogen or a C | -4 
alkyl. Preferably, Rc is an optionally substituted phenyl. 

When R Ls an OR2 or SRo moiciy ii is recognized by one of .skill in the an thai the ar\ 1 
ring must, therefore, contain the required ioniziible hydrogen. The aryl ring may ahso be 
additionally substituted, independently, by one to three groups, which groups may also contain 
an additional ionizable group, and which include but arc noi limited to. halogen, nitni. 
halosubsiituted C1.4 alkyl. Cj^j alkyl. C1.4 alkoxy. hydroxy. SH. -C(0)NR6R7. 
-NH-C(0)Ra. -NHS(0)2Rb. S(0)2NR6R7. QOORx. or a tcirazolyl ring. 
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In compounds of Formula (1), suitably R i is independenily selected from hydrogen; 
halogen: nitro; cyano: halosubstiiuied C | . lo alkyl, such as CF3; C i - 10 aikyl. such as meihyl. 
ethyl, isopropyL or n-propyl: C2- 10 alkenyl: C |- 10 alkoxy, such as mcthoxy, or ethoxy; 

5 halosubstiiuied Ci - 10 alkoxy. such as triiluoromcthoxy; azidc: S{0)iR4, wherein t is 0. I or 2: 
hydroxy; hydroxy C |-4alkyL such as methanol or cthanol: aryK such as phenyl or naphthyl: 
aryl Ci-4 alkyl, such as benzyl; aryloxy, such as phenoxy; aryl Ci-4 alkyloxy, such as 
benzyloxy: hetcroaryl: hetcroaiylalkyl: hetcroaryl C 1 .4 alkyloxy: aryl C2- 10 alkenyl ; 
heteroaryl C2- 10 alkenyl: NR4R5: C2- 10 alkenyl-C(0)NR4R5; C(0)NR4R5: C(0)NR4Rl(): 

1 0 S{0)3H: S{0)3R8: C m 0 alkyl C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 . C2. 10 alkenyl C(0)OR 1 1 : 
C(0)Ri 1: C(0)0Ri2. such ascarboxy, methylcarboxylaie or nhenylbcnzoate: 0C(0) Ri i: 
NR4C(0)R! 1 • azido: or two R] moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: and s is an integer having a value of 1 10 3 The aryl, arylalkyl, 
arylalkenyl. heieroaryl, heteroarylalkyi. heteroarylalkenyl, heterocyclic, hetcrocyclicalkyl. and 

1 5 heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R 1 is other than azido or S(0)3R8- 

When R | forms a dioxybridge, s is preferably 1 . When R | forms an additional 
unsaturated ring, ii is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted indcpcndenily, 1 to 3 times by ihc other R i moieties as 
defined above. 

Suitably, R4 and R5 are independently hydrogen, optionally subsiiiutcd C1.4 alkyl. 
optionally substituted ar>'l. optionally subsiiiutcd aryl CMalkyK optionally substituted 
25 heteroaryl, opiionally substituted hetcroar\'l C 1 -4alkyl. heterocyclic, hcicrocyclicC | -4 alkyl. (m 
R4 and R5 together with the nitrogen to which they arc attached torm a 5 10 7 member ring 
which may optionally comprise an additional hcteroaiom selected fn^m 0/N/S. 

RlO IS suitably Ci - 10 alkyl C(0)2RX. such as CH2C(Ol2H or CH2C(0)2CH3. 

30 

R] I is suitably hydrogen, Cl-4 alkyl, aryl. aryl C 1.4 alkyl. hcicn)ar>'l. hetcroaryl 
Ci-4alkyL heterocyclic, or heterocyclic Ci.4alkyl. 

R12 issuiiahlv hvdroiicn. Cl-IO alkyl. opiionally subsiiiuicd aiyl (»r optionally 
35 substituted arylalkyl 

Preferably R 1 is halogen, cyano. nitro. CF3, C(0)NR4R5. alkenyl C(0)NR4R5- C(()» 
R4RIO, alkenyl C(0)0R|2- hetcroaryl. heicroar\'lalkyl . heteroaryl alkenyl, or S(0)NR4R5- 
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and prelcrably R4 and R5 arc boih hydrogen or one is phenyl. A preferred ring sub.siiiuiion 
Ibr R 1 is in the 4-posiiion of the phenyl ring. 

When R is OH. SH or NS02Rh than R] is preferably substilulcd in the 3-posilion. the 
4- position or di substituted in the 3.4- position. The subsutuent group is suitably an electmn 
withdrawing moiety. Preferably when R is OH, SH or NS02Rb. than R] is nitro. halogen, 
cyant). irilluoromcihyl group. C(0)NR4R5. 

When R is carboxylic acid, than R | is preferably hydrogen, or R 1 is preferably 
substituted in the 4-position. more preferably substituted by irifluorumethyl or chloro. 

In compounds of Formula (l). suitably Y is independently selected from hydrogen: 
halogen: nitro: cyano: halosubstiiuied Ci-io alkyl: Cmo alkyi: C2-10 alkenyl: Ci-io alkoxy: 
halosubsiituted Cj. 10 alkoxy: azidc: S(0)tR4: hydroxy: hydroxy C|.4alkyl: aryl: aryl C1.4 
alkyl: aryloxy: arylCi-4 alkyloxy: aryl C2-|() alkenyl; heteroaryl: heteroar\'laikyl: heteroar>'l 
C I -4 alkyloxy: heteroaryl C2- 1 () alkenyl: heterocyclic, heterocyclic C i .4alkyl: heterocyclicC2- 
10 alkenyl: NR4R5: C2- 10 alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: 
S(0)3R8- Ci-io alkyl C(0)Ri 1 : C2-l() alkenyl C(0)Rm: C2-10 alkenyl C(0)0Ri I ; 
C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : NR4C(0)R 1 1 : azido: or two Y moieues together may fomi 
0-(CH2)sO- or a 5 to 6 mcmbered unsaturated ring. When Y forms a dioxybridge. s is 
preferably 1. When Y forms an additional unsaturated ring, it is preferably 6 membered 
resulting in u naphihylcnc ring .system. Tnis naphthylcne ring may be substituted 1 to 3 times 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieUes noted 
above may all be optionally sub.siituicd a.s dclmed herein. Preferably R | is other than azido or 
S{0)3R}{ 

Y is preferably a halogen. C| -4 alkoxy. optionally suKsUlutcd aryl. optionally 
substituted ar>'loxy or arylalkoxy. methylene dioxy. NR4R5. ihio C|.4alkyl. lhioar>'l. 
halosubstiiutcd alkoxy. optionally substituted C1-4 alkyl. or hydroxy alkyl. Y is more 
preferably mono-sub.stiiuted halogen, disubstiiutcd halogen, mono-substituted alkoxy. 
disubsiitutcd alkoxy. mcthylencdioxy. aryl. or alkyl. more preferably these groups arc rniuu* or 
di-sub.siiiuied in the 2 - position or 2 -. 3 -posilion. 

While may be substituted in any of the 5 ring po.sitions. preferably when R is OH. 
SH. or N'SO^Rh- is preferably mono-substituted in the 2'-position or 3 - position, with the 
4'- preferably being un.sub.sti luted. If the ring is disubsiiluted. when R is OH. SH. or 
NSO^Rh. subsiitucnLsare preferably in the 2' or 3' position of a monocyclic ring. While both 
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Rl and Y can hoih be hydrogen, il is prclcrcd Lhai ai least one ot ihe rings be subsiituied. 
preferably both rings arc subsuiuted. 

In compounds of Formula (I). X is suitably oxygen or sulfur, preferably oxygen. 

5 

While noi explicitly covered by Formula (I), (la-c), (11), or (III), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like suuciure include: 
10 N-(Bis (2-hydroxy-4-niiro phenyl) N'-(dianisdine) diurea 

4-Methylene bis(N-(2-chloro phenyl) N'-(2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyll-N'-phenylurca; 
15 N-|5-Nitro-2-hyclroxyphenyl)-N*-phenyl urea 

3-Hydroxy-4-{l(phenylamino)carbonyl]amino)ben2amide 

N-(2-Hydroxy-4-nuorophenyl)-N'-phenyl urea 

2- { 1 (Phcnylamino)carbonyl Jamino ) ihiphenol 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phenyl urea 
20 N-(2-Hydroxy-4-(irinuoromeihyl)phcnyl]-N'-phenyl urea 

N-(2-Hydroxy-4-niU-ophenyl)-N'-(2-hydroxy-4-nitrophenyI) urea 

N-(2-Hydroxy-4-niirophenyl)-N'-phenyl-thiourca 

N-(4-Nitro-2-(phcnylsulfonylamino)phenyl)-N -phenyl urea 

N-(2-Hydroxy-5-niirophenyl)-N'-(3-meihoxy-2-thienyl)urea 
25 N-(2-Hydroxy-4-niirophenyl)-N'-(3-meihoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(3-mcthoxyphcnyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N-(2-methoxyphenyl)urca 

N-(2-Hydroxy-4-nilrophcnyl)-N*-(3-trinuoromelhylphcnyl)urca 

N-(2-Hydroxy-4-niU'ophenyl)-N*-{2-irinuoromethylphcnyl)urea 
30 N-(2-Hydroxy-4-niu-ophcnyl)-N'-(4-trinuoromethylphcnyI)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-bromophenyr)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-bromophcnyl)urca 

N-(2-Hvdroxv-4-nitrophenyl)-N'-(4-bromophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnyIphenyl)urca 
35 N-(2-Hydroxy-4-nitrophenyl)-N'-( l-naphthyl)urea: 

N-{2-Hydroxy-4-nitrophenyl)-N'-(2-niirophenyl)urea 

N-(2-Hydroxy-4-niirophenyl)'N'-(2-nuorophenyl)urca 

N-(2-Hydroxy-4-nitrophcnyI)-N*-(2.6-dinuorophenyl)urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2-ethoxyphenyI)urea 
N-(2-Hydroxy-4-nilrophenyl)-N'-(2-ethylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyI)-N'-(2-trinuoromeihoxyphenyl)urca 
N-(2-Hydroxy-4-niirophcnyl) N*-(2-methyllhiophenyl) urea 
5 N-(2-Hydroxy-4-niirophenyl) N'-(2-chloro 6-meihyl phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N'-(2-sulfoxymcihyl phenyl) urea 
N-(4-Trifluoromethyl-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(4-Carbomeihoxy 2-hydroxy phenyl) N*-(2-bron[iophenyl) urea 
N-(4-Trifluoromethyl-2-hydroxy phenyl) N*-(2-phenyl phenyl) urea 

10 N-(4-Carbomeihoxy 2-hydroxy phenyl) N*-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N'-{2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N*-(24-diGhloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyI) N'-(2-chloro phenyl) urca 
N-(2-Hydroxy-4-nitrophenyl) N -(2,4-dibromo phenyl) urea 

15 N-(2-Hydroxy- l-napihyl)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(23-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N*-(3-chloro 2-meihoxy phenyl) urca 
N-(2-Hydroxy-4-nilrophenyl) N'-(2-methyl phenyl) urea 

N.(4-(Benzylaniino)carbonyI-2-hydroxyphenylJ-N-{2-bromophenyl)urca 

20 N-(2-Hydroxy-4-nilrophenyl)-N'-(2-phenoxy phenyl) urca 
N-(2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urca 
N-(2-Hydroxy S-napthyl) N'-(2-bromo phenyl) urea; 
N-(3.4-Dinuoro 2-hydrnxy phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N -(2-bromo phenyl) urca 

25 N-f2-Hydroxy 4-meihyl phenyl) N -(2-bromo phenyl) urca 

N-(2-Hydroxy-4-niiro phenyl) N -(2-phenylamino phenyl) urca 
N-(2- Hydroxy 3-carboxyphenyl) N'-(2-bromo phenyl) urea 
N-(2'Sullliydryl 4-bromo phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N*-(2-iodo phenyl) urea 

30 N-(2-Hydroxy 4-niln) phenyl) N*-(2-bromo phenyl) thiourea 

N-|(2-Phcnylsulfamido) 4-cyanophenyl]- N*-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-f2-bromo phenyl) urea 
N-(2-{ Amino sultonyl siyr>'l) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-meihoxyphcnylsullonyl»amino] phenyO N*-(2-bromo phenyl) urea 

35 N-(2-i(4-AcciamidophcnyisullonyDamino] phenyl) N"-(2-bromo phenyl) urca 
N-(2-(Amino sulfonyl (2-ihiophenc) phenyl) N'-(2-bromo phenyl) urea 
N-i2-( Amino sulfonyl (3-iolyl) phenyl) N*-(2-bromo phenyl) urca 
N-i2-( Amino sulfonyl (8-quinolinyI)) phenyl) N'-(2-bromo phenyl) urca 
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N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)-N'-(2-melhoxyphcnyl}urca 

N-(2-Hydroxy-5-cyanophcnyl|-N-(2-bromophcnyl) urea 

N-[2-Hydroxy-3-nuorophenylI-N-|2-bromophcnyl| urea 
5 N-[2-Hydroxy-3-nuoro-5-bromophenyl)-N*-(2-bromophenyl) urea 

N-(2-Hydroxy-3-chlorophenyl]-N*-[2-bromophcnyl | urea 

N-(2-Hydroxy-3-trinuoromeihyIphenyn-N*-(2-bromophcnyl| urea 

N-[2-Hydroxy-3.4-diphenyl-phenylJ-N'-[2-brnniophenyl) urea 

N-(2-Hydroxy-3-glycinemeihyIesiercarbonylphenyl)-N -(2-br()mophcnyl| urea 
10 N-|2-hHydroxy-3-glycincarbonylphenyI]-N'-f2-bromophenyl) urea 

N-{2-Hydroxy-3»5-dichlorophenyl]-N*-[2-bromophenylJ urea 

N-[2-Hydroxy-3-niirophenyll-N'-[2-bromophenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N*-[2-broraophenyl] urea 

N-f2-Hydroxy-3-cyanophenyl]-N'-[2-bromophenylJ urea 
1 5 N-(2-Hydroxy-4-cyanophenyl)-N'-[2-bromophenyl | urea 

N-f2-Hydroxy-4-cyanophenyl]-N'-[4-methoxyphenyll urea 

N-I2-Hydroxy-4-cyanophenyl)-N'-[2-phenylphenyl) urea 

N-I2-Hydroxy-4-cyanophenyl]-N*-[2-meihylphenyI) urea 

N-(2-Hydroxy-4-cyanophcnyI]-N'-(2Hrifluoromcthylphenyll urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N'-(3-trinuoroniethylphenyl| urea 

N-12-Hydroxy-4-cyanophenyI]-N'-(4-trifluoromcihylphenyl) urea 

N-[2-Hydroxy-3-n-propylphenyl]-N'-[2-bromophcnyl) urea 

N-I2-Hydroxy-4-eihylphenyl]-N*-[2-hromophcnyl j urea 

N-(2-Hydroxy-3-phcnylaminocarbonyl phenyI|-N*-(2-bromophcnyl| urc;i 
25 N-|2-Hydroxy-3-cyano-4-mcthylphenyll-N'-f2-hromophcnyI| urea 

N-12-Hydroxy-4-carbophcnyl phenyll-N'-|2-bromophcnyl| urea 

N-[2-Hydroxy-3-carbophenyl pheny]]-N-(2-bromt)phcnyl| urea 

N-(3-Bcnzyloxy-2-hydroxyphenyl)-N -f2-br()m()phcnyl| urea 

(E)-N-|4-f2-(Meihoxycarb(>nyn cihenylJ-2-hydroxyphcnyl|-N'-|2-br()mophcnyl| uplm 
3<» (E)-N-[3-(2-(MeihoxycarbonyI)eihenyll-2-hydrnxyphcnylI-N'-(2-bromophcny urca*N*-|:- 
bromophenyil urea 

(E)-N-(3-(2-(Aminocarbonyl) cihenyll-2-hydr<)xyphcnyl|-N'-|2-bromoplvnyl|urca-N'-|2- 
bromophcnyl) urea 

(E)-N-I4-|2-(Aminocarbonyl) eihenyll-2-hydroxyphcnyl|-N'-|2-bronn>phiMiyl|urca-N'-!2- 
35 bromophenyl) urea 

N-[2-Hydroxy-4-benzaniidc phenylJ-N -(2-bromophenylJ urea 
N-(4-Aminocarbonyl-2-hydroxyphenyl)-N*-f2-hn)mc>pheny[I urea 
N-(2-Hydroxy-3.5.6-trifluorophenyl)-N*-(2-bromophcnyl)urea 
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N-(2-Hydroxy-3-nuor<>-4-trinuoromcihylphcnyl)-N'-f2-br()mophcnyl)urca 
N-f2-Hydroxy-3-iodophcnyl)-N*-(2-bromophcnyl)urca 

N-(2-[([2-n'rinunromcihyl)phcnyllsuHonyllamino|phenyI|-N*-(2-bmnn)phcnyl) 

N-(2-Bromophenyl)-N'-[2-dimeihylaminosuironylaminolphenyl|urca 
5 N-[2-(PhenethyIsulfonylamino)phenyll-N'-(2-bromophenyl)urca 

N-[2-[{2-Aceiamido-4-mclhylihtazol-5-yI)suironylamino)phenyI|-N^ 

N-(2-Hydroxy-4-cyanophenyll-N'-[4-phcnyIphcnyI| urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-[2,3-dichlorophenyll urea 

N-f2-Hydroxy-4-cyanophenyll-N'-[2-methoxyphenyl] urea 
10 N-[2-Hydroxy-4-cyanophenylI-N'-[3-meihoxyphenyll urea 

N-|2-Hydroxy-5-nuorophenylJ-N*-[2-bromophenyl) urea 

N-[2-Hydroxy*5-trifluorornethyiphenyij-N-[2 urea 

N-[2-Hydroxyphenyl)-N'-f2-bromophenyI| urea 

N-rrrans-3-styrI-2-hydroxyphenyI)-N'-f 2-bromophenyl 1 urea 
15 N-[2-Hydroxy-3.4-dichlorophenyl]-N*-|2-methoxyphenyll urca 

N-f2-Hydroxy-3,4-dichlorophenyl]-N'-(4-mcthoxyphenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenyll-N'-[3-irinuoromcihylphcnyll urea 

N-f2-Hydroxy-3,4-dichlorophenyl)-N*-(2-phcnylphcnyIJ urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N -(4-phcnylphcnyll urea 
20 N-[2-Hydroxy-3,4-dichlorophenyl]-N*-f2.3-dichlorophcnylI urea 

N-(2-Hydroxy-4-isopropylphenyl)-N*-f3-irinuoromcihylphenyl| urea 

N-[ 2-Hydroxy-3-naphlhyl l-N'-( 2,3-dichlorophcnyI | urea 

N-(2-((23-Dichloroihicn-5-yl)lsuIfonylaminolphcnyll-N'-(2-brom()phenyl)urc 

N-[2-l(3.5-Bi5lrinuoromelhylphenyl)sullonylaminolphcnyl|-N*-(2-br()mophcny 
25 N-(2-|(2-Benzyl)suironylamino)-(5-irinuoromcihyl)phcnyl|-N'-f2-br(>nu)phcnyl^ 

N-[2-|2-(3-Niirophcnyl)suIfonyIaminolphcnyl|-N-(2-broniophcnyhurca 

N-[2-(2-(4-PhenoxyphenyI)suIlonylarnino|phenyl|-N'-(2-hromophcnyI) urea 

N-I[2-(lS)-IO-Camphorsulfonylamino|phenyl|-N'-(2-hromophcnyl)urca 
30 N-[ f 2-( 1 R 1 ()-Camphorsul!onylamino Iphcnyl |-N'-( 2-bromophcnyl )urca 

N-|2-(2-(2-Niiro-(4-irilluoromethyI)phcnyl)suironylaminojphcnyl-N"-(2-bn>mophcny 

N-(2-Hydroxy-4-a3!:idophenyl)-N'-(2-iodophcnyhurea 

N-(2-Hydroxy-3-a/jdophcnyI)-N-(2-bn)mophcnyl)urea 

N-[2-Hydroxy-3-cyanophbnyl|-N'-|2-mcihoxyphcnyl) urea 
35 N-I2-Hydroxy-3-cyanophcnylJ-N'-(3-trinuon)mcihylphenyll urea 

N-[2-Hydroxy-3-cvanophenyl)-N'*(2-phcnylphcnyll urea 

N-[2-Hydroxy-3-cyanophcnyl]-N*-(2,3-dichlorophenyI | urea 

N-[2-Hydroxy-4-isopropylphenyll-N'-(2.3-dichlomphenyll urea 
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N-(2-Hydroxy-4Msopropylphenyll-N'-|2<hl(>r(>'5-irinuoromclhylphcnyll urea 
N-|2-Hydroxy-3-phcnylphenyl|-N -[2,3-dichJorophenyll urea 
N-(2-Hydroxy-5-niirophcnyll-N'-[2-mcihoxyphcnyl) urea 
N-|2-Hydroxy-.*)-niirophcnyl)-N'-(3-lrinuon)mcihylphenyl| urea 
5 N-(2-Hydroxy-5-niirophcnyl|-N'-|2-phcnylphcnyl) urea 
N-[2-Hydroxy-5-mirnphenyl|-N-f2,3-dichlorophenyll urea 
N-(2-Hydroxy-5-cihylsuironylphenylhN -|2.3-dichlorophenyl| urea 
N-f2-(2-Aniino-(4-irinuoromeihyI) phenyl) sulfonylamino) phenyl]- N'-(2- 
bromophenyDurea 

10 N-[2-(Aminosullonyl phenyl) 3-amino phenyl] N*-(2-bromo phenyl) urea 

N-|2-Hydroxy-3,4.dichlorophenyil-N*-(2,4 dimeihoxyphenyl] urea 

N-I2-Hydroxy-3.4-dichlorophenyl|-N-|2-chloro-5-irinuoromeihylpheny!] area 

N-[2-Hydroxy-3-naphihyl)-N'-(3-irinuoromeihylphenylJ urea 

N-(2-Hydroxy-5-naphihalenesulfonic acidI-N -f2-hromophenyll urea: 
1 5 N-|2-Hydroxy-4-naphlhalenesuironic acidl-N'-|2-hromopheny]l urea: 

1 , 1 *-(4-Methyl-2-phenylene)bis[2-ihio-3-3-U)lylurea| 

N-(2-Carboxyphenyl)-N'-phenyIurea 

N-(2-Hydroxy-4-nitrophenyI)-N*-phcnylurca: 

1 -(2-Carboxyphenyl)-3-(4-chlorophcnyl)urca : 
20 2-(3,4-Dichlor()phcnylcarb(>nyldiimini))-5-lrinuoromeihylbenzoic acid: 

2-(4-Chlorophenylcarbonyldnn)ino)-5-uinuor()mcthylbenzoic acid: 

l-(p-AmsyI)-3-(2-carboxyphcnyl)urca: 

l-(2-CarboxyphcnyI)-3-(3-nuorophcnyl)urca: 

l-(2-Carboxyphcnyl)-3-(3-chlorophcnyl)urca: 
25 I -(m-Anisyl)-3-{2-carboxyphncyl)urca: 

1 -(o-Anisyl)-3-(2-carb(ixyphcnyl)urca : 

1 -(2-Carboxyphcnyr)-3-(3.4-dichlorophcnyl )urca: 

l-(2-Carboxyphcnyl)-3-(2.4-dichlorophcnyl)urca: 

N-(5-Chloro-2-hydroxy-4-niirophcnyn-N'-phcnylurca: 
30 N-(2-Hydroxy-4-niirophcnyl)-N'-(4-niirophciiyI)urca: 

Prclcrcd compiiunds of Formula (I » include: 
N-(2-Hydroxy-4-nilrophcnyn-N'-(2-mclh(ixyphenyl)urca 
N-(2-Hydri)xy-4-nilr()phenyl)-N*-( 2-bn)nu)phcnyhurca 
35 N-(2-Hydroxy-4-niirophenylVN*-(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-nilrophcnyl)'N'-(2-mcihylihiophenyI)urca 
N-(2-Hydri)xy-4-niirophcnyl)-N'-(2.3-dichli)r()phenyl)urea 
N-i2-hydroxy 4-nitro phenyl) N'-(2-chh)n> phenyl) urea 
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N-(2-Hydroxy-4-niirophenyI)-N'-(2,3-mcihylcnedioxyphcnyl)urca 
N-(2-Hydr()xy-4-niirophcnyl)-N^(2-mcihoxy-3-clilorophcnyl)urca 
N-(2-hyclroxy 4-nitro phenyl) N'-(2-phcnyloxy phenyl) urea 

N-(3-Chlor(>-2-hydroxyphenyl)-N'-(broniophenyl)urea 

5 N-(2-Hydroxy-3-glycinemeihylestercarbonylphenyl)-N'-(2-bromophcny])urea 

N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4'CyanophenyI)-N'-(2-bromophenyl)urea 

N-(2-Hydmxy-3,4-dichlorophenyl)-N*-(2-bromophenyI)urea 

N-f3-Cyan(>-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
10 N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(23-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyi)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-meihylpheny])-N'-(2-bromophcnyl)urea 
15 N-(4-Cyan()-2-hydroxyphenyl)-N'-(2-mnuoromeLhylphenyl)urea 

N-(3-Trinuoromethyl-2-hydroxyphenyI)-N'-(2-bromophenyl)urea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N*-(2-bromophenyI)urea 

N-(2-hydroxy 4-nuro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bmmo phenyl) thiourea 
20 N-(2-phcnylsuironamido)-4-cyanophenyl-N'(2-bromo phenyDurea 

(E)-N-I3-K2-Aminocarbonyl)eihenyI]-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy.3,4-dichlorophenyl).N*-(2-mcihoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichlorophcnyI)-N'-(2-phcnyIphenyl)urca 

N-(2-Hydroxy-3.4-dichlorophcnyl)-N'-(2.3-dichlorophenyl)urca 
25 N-(2-Hydr()xy-5-niirophcnyl)-N*-(2.3-dichlorophenyI)urca 

N-(2-Hydrc)xy-3-cvanophenyl)-N'-(2,3dichlorophcnyl)urea 

As used herein, "optionally substituted*' unless specilically def ined shall mean such 
groups as halogen, such as nuorinc. chlorine, bromine or iodine; hydroxy: hydroxy subsmuicd 

30 C|-i()alkyl: C|.|() alkoxy. .such as methoxy or cthoxy: S(O)ni*CM0 alkyl. wherein m' is 0. 
1 or 2. such as methyl thio. methyl sull'inyl or methyl sullonyl: amino, mono & di-subsiiiuicd 
amino, such as in the NR4R5 group: NHaO)R4: C(0)NR4R5: C(0)OH: S(0)2NR4R5: 
NHS(0)2R|3. Ci-io alkyl. such as methyl, ethyl, propyl, isopropyl. or i-butyl: 
halosubstiiuied Cmo alkyl. such CF3: an optionally substituted aryl. such as phenyl, or an 

35 optionally substituted arv'lalkyi, such as benzyl or pheneihyl. Dptionally substituted hcicrocylic. 
optionally substituted heierocylicalkyi, optionally substituted heteroaryl. optionally substituted 
heieroaryl alkyl. wherein these aryl . hcu^oaryl. or heterocyclic moieties may be substituted one 
to two umcs by halogen: hydroxy: hydroxy substituted alkyl: Cmo alkoxy: S(0)m'C 1 - 10 
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alkyl: amino, mono & di-subsiiiuied amino, such as in the NR4R5 group: Ci- 10 alkyl. or 
halosubsiiiuied C 1 - 1() alkyl. such as CF3. 

Rl3 is suitably C 1-4 alkyl aryl. aryl C 1 .4alkyl, heieroaryL hcicroaryICi-4alkyl, 
heienKyclic. or hcierocyclicCMalkyl. 

5 

Another aspect of the present invention are the novel compounds of Formula (II), or a 
pharmaceutically acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates it^ 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
10 pharmaceutically acceptable diluent or carrier Compounds of Formula (II ) are also useful tor 
u^eating a chemokine mediated disease, wherein the chemokine is one which binds to an IL-8 a 
or p receptor and which method comprises administering an effective amount of a compound 
of Formula (11) or a pharmaceutically acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 




15 (II) 

wherein 

X is oxygen or sulfur: 

R is any functional moiety having an lomzable hydrogen and a pKa of 10 or less: 
R 1 is independently selected from hydrogen: halogen; niu-o: cyano: halosubstiiutcd C 1 . 1 0 
2( ) alkyl: C 1 - 10 alkyl: C2- 1 0 alkenyl: C i - 1 0 alkoxy : halosubstiiutcd C i . | ( ) alkoxy : a/.idc: 
S{0)iR4; hydroxy; hydroxyCi-4alkyl; aryl; aryl Cm alkyl; ar>'loxy: ar>'ICi-4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, hetercKyclicC|-4alkyl: hcicroarylC I-4 alkyloxy: 
aryl C2- 10 alkenyl; heteroaryl C2-IO alkenyl; heierocyclicC2- 10 alkenyl; NR4R5: r2-lo 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0; S(0)3H: S(0)3Rk: C\.\{) alkyl 
25 C{0)R II ; C2- 10 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 12: 

OCfO) R n : NR4C(0)R 1 1 ; or iwo R 1 moieties together may form 0-(CH2)sO- or a 5 lo 6 
membercd unsaturated ring; 
I is 0. or an integer having a value of I or 2; 
s is an integer having a value of I to 3: 
30 R4 and R5 are independently hydrogen, optionally substituted C 1,4 alkyl, optionally 

substituted ar>'L optionally substituted aryl Ci-4alkyl, optionally substituted hetcroar> l, 
optionally substituted heteroaryl Cj -4alkyl, heierocychc. heterocyclicCi-4 alkyl, or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally compri,se an additional heujroatom selected from 0/N/S: 
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Y is independently selected from hydrogen: halogen: niiro; cyano: halosubstiiuted C i . lo alkyl: 
C 1-10 alkyl: C2- 10 alkenyl: C i . lo alkoxy: halosubsuiuied C | . lo alkoxy; azidc: S(0)(R4: 
hydroxy: hydroxy CMaikyl: aryl; aryl Cm alkyl: aryloxy: aryl C1.4 alkyloxy: hcicroar>'l: 
heicroarylalkyl: heieroarylC | .4 alkyloxy; heterocyclic, heier(X7clic Ci-4alkyl: aryl 02-10 
alkenyl: heieroaryl C2- 10 alkenyl: heterocyclic C2-10 alkenyl: NR4R5: C2- id alkcny! 
C(0)NR4R5: C(0)NR4R5; C(0)NR4Rio; S(0)3H: S(0)3R8: C|.|o alkyl CfO)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : OC( O) R 1 1 : 
NR4C(0)Ri 1: or two Y moieties together may form 0-fCH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value ol 1 to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C1-4 alkyl; 

RlO isCi-10 alkyl C(0)2R8; 

R| 1 is hydrogen. C1.4 alkyl, optionally suhsiituted aryl, optionally subsiiiutcd aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC|.4alkyl. optionally 
substituted heterocyclic, or optionally substituted heierocyclicC 1 _4alkyl: 

R12 IS hydrogen. Cmo alkyl, optionally substituted aryl or optionally substituted atA'Ialkyl: 

E is optionally selected from 




asierix * denoting point of attachment of the ring, with at least one E being present: 
or a phamiaceutically acceptably salt thereof. 

Suitably, the variables for Formula fll), such as X. R. R], R4 . R5, R(, R7. Rx- Rm. 
Y. Ra. Rb. Rc. n. ni. and s terms, etc. arc as defined in Formula (I) above. The E nni; 
denoted by us point of attachment through the astcrix (*» may opuonally be prcscni. If n 11 is 
not present the ring is a phenyl moiety which is ,substitutcd by the R and R 1 terms as shown. 
At least one E ring is necessary. The E ring may be substituted by the R | moiciy in any rmg. 
saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated 
ring(s). 

Exemplified compounds of Formula (III) arc 
N-(2-hydroxy-5-indanoncI-N'-(2-bromophenyl| urca: 
N-I l-hydroxynuorcne)-N'-[2-hri)mophenyll urca; 
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N-f3-hydroxy-9,l()-anlhraquinon-2-yl|-N*-(2-bromophcnyl| urea 

Another aspect of the preseni invention are the novel compounds of Formula (III), or a 
phamiaceuiically acceptable salt thereof, as described below, which are also useful in inhibiting 

5 the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates U) 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaccutically acceptable diluent or carrier. Compounds of Formula (III i arc also useful for 
treating a chcmokine mediated disease, wherein the chemokine is one which binds lo an IL-K a 
or p receptor and which method comprises administering an effective amount ol a compound 

10 of Formula (III) or a pharmaceutically acceptable sail thereof. Compounds o\' Formula (III ) arc 
represented by the formula: 



15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 
Rl is independently selected from hydrogen; halogen; niiro; cyano: halosubstitutcd Ci-io 
alkyl: C|- 1() alkyl; C2-l() alkcnyl; C j-io alkoxy; halosuhsiiiuted Ci . lo alkoxy: a/idc: 
S(0)tR4: hydroxy; hydroxyC i -4alkyl; aryl; aryl C j -4 alkyl; aryloxy; arylC j -4 alkylox> : 
20 hcieroaryl; heieroarylalkyl; heterocyclic. heierocyclicC | -4alkyl: hcicroary IC i .4 alkyloxv ; 

aryl C2- 10 alkenyl: heieroaryl C2- 10 alkenyl; hcicrocycHcC2- 1 0 alkcnyl; NR4R>: C2- lo 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R |o: S(0)3H; S(0)3Rs: C m 0 alkyl 
C(0)Ri 1: C2- 10 alkenyl C(0)Ri 1: Cmo alkenyl C(0)ORi|: C(0)R| |; C(0)0Ri2: 
0C(0) R[ 1; NR4C(0)Rii; or two R| moieties together may form 0-(CH2lsO- or a > m 6 
25 mcmbered unsaturated ring: 

I is 0. or an integer having a value of I or 2; 
s is an integer having a value of I lo 3: 

R4 and Rs arc independently hydrogen, optionally substituted C1-4 alkyl. optionally 
substituted aryl, optionally substituted aryl Ci-4alkyl. optionally substituted heicn)ar>'I. 
30 optionally substituted heteroaryl C i-4alkyL heterocyclic, heierocyclicC' 1 -4 alkyl. or R4 and 
R5 together with the nitrogen to which ihcy arc attached form a 5 to 7 member nni: which 
may optionally comprise an additional heieroaiom selected from 0/N/S: 
Y is independently selected from hydrogen: halogen: niu-o; cyano; halosubstiiuicd C]. 10 alkyl: 
Ci-io alkyl: C2-IO alkenyl; Cj-jo alkoxy: halosubstitutcd C| .|() alkoxy: a/.idc: S(0)iR4: 



(Y)n 




wherein 
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hydroxy; hydroxyC|.4alkyl: aryl; aryl C|-4 alkyl: aryloxy: arylCi.4 alkyloxy: hcicruaryl: 
heieroarylalkyi: heieroarylC i .4 alkyloxy: hcicrwyclic. heierocyclicC i -4alkyl: aryl C2- 1 0 
alkenyl: heieroaryl C2-|() alkcnyl: hcicri)cydicC2-|() alkenyl: NR4R5: C2-|()alkcnyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R 10: S(0)3H: S(0)3R8: C | . 10 alkyl C(0)R 1 1 ; 
C2- 10 alkenyl C(0)Ri i : C2- ID alkenyl C(0)OR 1 1 : C(0)Ri | : C(0)0Ri2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 : or two Y moiciies logeihcr may lorm 0-(CH2)sO- or a 5 10 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C | -4 alkyl: 

R 10 is C I- 10 alkyl C(0)2R8; 

R| 1 is hydrogen-. C1.4 alkyl. opisonaJly subsiiiuied aryl, optionally substituted aryl Ci-4alky]. 
opuonally substituted heieroaryl. optionally substiuiied heieroarylC i.4alkyl. optionally 
substituted heterocyclic, or optionally substituted heierocyclicC i-4alkyl: 

R 12 is hydrogen, C 1 . 1 0 alkyl, optionally substituted aryl or optionally substituted arylalkyl : 

or a pharmaceutically acceptably salt thereof. 

Suitably, the variables, etc. for Formula (II) are the same as those defined lor Formula 
(I) above, such as for example the R variable. 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-niirophenyl)-N'-(3- 
meihoxy-2-thicnyl)urca : and N-(2 -hydroxy- 5-nitrophcnyl)-N'-(3-mcthox\-2-ihicnyl lurca. 

Another aspect of the present invention is the novel compounds of Formula (la), a 
subset of compounds of Formula (I) useful fi)r ircaimg a chemokme mediated disease as 
defined herem. This invention also relates U) the pharmaceutical compositions comprising u 
compound of Formula (Ia» and a pharmaceutically acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by the strucuiurc: 



wherein 

X is oxygen or sulfur; 

Ra is an alkyl. ar\'l. ar>'lCi-4alkyl. heieroar^'l. heieroaryl Ci.4alkyl. hcicrocvclic. or a 
heterocyclic C 1 -4alkyl moiety, all of vi^hich may be opiionally subsuiuted: 




NHS(0)2Rb 
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Rb is a NR6R7. alkyl. aryl. arylCi.4alkyI, aryl C2-4alkcnyK heieroaryl. hcteroarylC|-4alkyl. 
heicroaryIC2-4 alkenyl. heterocyclic, or heterocyclic Ci.4alky I. or a heterocyclic 
C2-4alkenyI moiciy, camphor, all of which may be optionally substituted one to three times 
independently by halogen; nilro: halosubstituted C1.4 alkyl; Ci .4 alkyl: C1-4 alkoxy: 
5 NR9C(0)Ra: CfONRfiR?. S(0)3H. or C(0)OC | .4 alkyl; 

R6 and R? arc independently hydrogen or a C |-4 alkyl group, or Rfi and R7 together with the 
niurogen to which they arc attached lorm a 5 to 7 member ring which ring may optionally 
conmin an additional hcteroatom which heteroatom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally substitued; 
10 R9 is hydrogen or a C 1 .4 alkyL preferably hydrogen: 

Rl is independently selected from hydrogen: halogen; niu-o; cyano: halosubstituted Ci- 10 
alkyl: C mo alkyl: Cz- 1 0 alkenyl; C i- 10 alkoxy: halosubstituted C 1 . 10 alkoxy; azide; 
S(0)tR4; hydroxy: hydroxy C 1 ^alkyl: aryl; aryl Cj .4 alkyl; aryloxy : aryl C 1 .4 alkyloxy ; 
heteroaryl: heteroarylalkyl: heiercK-ychc, heierocycHc Ci.4alkyl: hcteroaryl C1-4 alkyloxy: 
15 aryl C2- 10 alkenyl: hcteroaryl Cj. \{) alkenyl: heterocyclicCz- 10 alkenyl: NR4R5; C2-IO 
alkenyl C(0)NrR4R5: C(0)NR4R5; C(O)NR4Rl0: S(0)3H; S(0)3R8: Ci-io alkyl 
C(0)R 1 1 ; C2- 1 0 alkenyl C(0)R 1| : C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: 
0C(0) Rl I : NR4C{0)Ri 1 ; or two Ri moieties together may fono 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: 
20 t is 0, or an integer having a value of 1 or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are mdcpcndcntly hydrogen, optionally substituted Ci -4 alkyl. optionally 

substituted ar>'l. optionally substituted aryl C 1 .4alkyK optionally substituted hctcroarx'l. 
optionally substituted heujroaryl Ci-4alkyl, heterocyclic, hetcrocyclicCi.4 alkyl. or R4 and 
25 R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may optionally comprise an additional hcicroauim selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted C mo alkyl: 
Cmo alkyl: Cz- 10 alkenyl: C mo alkoxy: halosubstituted Cmo alkoxy: azide: S(0)iR4: 
hydroxy: hydroxyC|-4alkyl: aryl: ar\'l C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroarx l: 
30 heteroarylalkyl: hctcroarylCi -4 alkyloxy: heterocyclic, heterocyclicC|-4alkyl: aryl C2-IO 
alkenyl: heicroar>l C2-IO alkenyl: hcicrocyclicC2-|0 alkenyl: NR4R5: C2-10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R lo: S(0)3H: S(0)3R8: Cmo alkyl C{0)R 1 1 : 
C2. 10 alkenyl O0)R| 1: C2. 10 alkenyl aO)ORi |: CfO)R| 1: C(0)0Ri2: 0C(0) Ri 1: 
NR4C(0)R 1 1 : or iwo Y moieties logcthcr may form 0-(CH2)sO- or a 5 to 6 membered 
35 unsaturated ring: 

n is an integer having a value of I to 3: 

m IS an integer having a value of 1 to 3: 

RS is hydrogen or C 1 .4 alkyl: 
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R|() is C 1-10 alkyi C(0)2R8; 

R 1 1 is hydrogen. C |-4 alkyl. opiionally suhsuiuicd aryl, optionally suhstiiuied aryl C i-4alkyl. 
opiionally subsiiiutcd heteroaryl. opiionally subsiiiuied heieroarylC i -4alkyl. opiionally 
subsiiiuicd hcierocyclic, or opiionally subsiiiuied heierocycIicCMalkyl; 

Rl2 is hydrogen, C I- 10 alkyl, opiionally subsiiiuied aryl or opiionally subsiiiuied arylalkyi: 

or a phaimaccuiically acceptably salt ihereol'. 

A prclcrrcd ring substitution for R) variable is monosubsiiiuied in the 3-position. or ihc 
4- position, or di-subsutuied in the 3.4- position. The subsutueni group is suitably an electron 
withdrawing moieiy. Preferably R i is niu-o. halogen, cyano, irifluoromeihyl group, or 
C(0)NR4R5. 

W.hile Y may be subsiiiuied in any of the 5 ring positions, preferably the ring with the 
Y moieiy is mono-substituted in the 2-posiUon or 3- position, with the 4- preferably being 
un.sub.siiiutcd. If the ring is di-substituted. .subsiituenis are preferably in the 2'-, 3'- posiiion.s 
of a monocyclic ring. While both Ri and Y can both be hydrogen, ii is prefeted lhai at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m arc each equal to I or more. 

Y is more preferably a mono-substituted halogen, disubsuiuied halogen, mono- 
!;ub.siiiuicd alkoxy. disubstituied alkoxy. methylenedioxy, aryl, or alkyl. preferably these 
groups arc subsiiiuied in the 2'- position or 2'-,3'-position. 

Exemplified compounds of Formula (la) arc 
N-(4-Niiro 2-(phcnyl.sulfonylamino)phcnyl)-N'-phcnyl urea 
N-K2-Phcnylsulfamido) 4-cyanophenyll- N'-(2-bromo phenyl) urea 
N-(2-(Ammo sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Ammo sulfonyl styryl) phenyl) N"-(2-bromo phenyl) urea 
2-1(3.4 Di-mcihoxyphenylsulfonyDaminol phenyl) N'-(2-bromo phenyl) urea 
N-(2-|(4-Aceiamidophcnylsulfonyl)amtno| phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Amini» sulfonyl (2-ihiophene) phenyl) N-(2-bromo phenyl) urea 
N-(2-f Ammo sulfonyl (3-tolyI) phenyl) N'-(2-bromo phenyl) urea 
N-(2-{ Amino .sulfonyl (8-quinolinyl)) phenyl) N"-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl benzyl) phenyl) N"-(2-bmmo phenyl) urea 

N-|2-|||2-fTrinuoromcthyl)phenyl)sulfonyl)aminoJphenyl)-N-(2-bromophenyl)urea 

N-(2-Bn)nu)phcnyl)-N'-[2-dimeihylarainosulfonylaminoJphcnyl|urca 

N-(2-(Phcncihylsulfonylamino)phenyl]-N'-(2-bromophenyl)urea 

N-(2-[(2-Acciamido-4-mcihylihiazol-5-yl)sulfonylamino)phcnyl|-N'-(2-bromophenyl)urea 

N-(2-|(2.3-Dichlorothien-5-yl))sulfonylaminolphenyl|-N'-(2-bromophenyl)urea 

N-[2-If3..'>-Bisirinuoromeihylphenyl)sulfonylaminolphcnyl|-N'-(2-bromophenyl)urca 
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N-I2M(2-Benzyl)suironylamino]-(5-lrinuoromeihyl)phenyl|-N*-(2-bmmophcnyl)ur^ 
N-|2-|2-(3-Niirophenyl)suUonyIamino|phcnyll-N'-(2-bronu)phcnyl)urca 

N-(2-|2-(4-Phenoxyphenyl)sulfonylaminolphenyl|-N*-(2-bromt)phcnyl) urea 
5 N-[[2-(lS)-10-CamphorsulfonyIamino)phenyI|-N'-{2-bromophcnyl)urca 
N-[[2-(IR)-10-Camphorsulfonylaminolphenyl)-N*-(2-bromophcnyl)urca 
N-[2-[2-(2-Niiro-(4-trifluoromeihyl)phenyl)sult'onylaminolphenyl-N-(2-bronu)phcny 
N-I2-(2-Amini>(4-trifluoromeihyl) phenyl) sulfonylamino) phenyl)- N*-(2- 
bromophenyl)urea 

10 N-|2-(aminosulfonyI phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Fomiula 
15 (lb) and a pharmaceutically acceptable diluent or carrier. The compounds of Fomiula (lb) arc 
represented by the strucuiure: 




whercm 
20 X IS ()xygcn or sulfur; 
X I is oxygen or sulfur; 

R 1 is independently selected from hydrogen; halogen; niiro: cyano: haJusubsiiiuied C | - lo 
alkyl; C | - lo alkyl; C2- 10 alkenyl; C [- 10 aikoxy; halosubsiiiuted C i . lo alkoxy: a/idc: 
S(0)iR4; hydroxy; hydroxyC i -4alkyl; aryl; aryl C i -4 alkyl; ar\'Ioxy; arylC i -4 alkyloxy: 
25 heieroaryl; heteroarylalkyl; heterocyclic, heterocyclic C | -4alkyl; hcicroar>1 C i -4 alkyloxy. 
ar\'I C2- 10 alkenyl; hetcroaryl C2- 1() alkenyl; heierocyclicC2- 10 alkenyl; NR4R5; C2. ID 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rlo: S(0)3H; S(0)3Rx; C|-|() alkyl 
C(0)R II : C2. 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; C(0)OR 12: 
0C(0) R 11 ; NR4C(0)Ri 1 ; or two R j moieties together may form 0-{CH2)sO- or a 5 10 (^ 
30 mcmbcrcd unsaturated ring; 

I is 0. or an integer having- a value t>f I or 2: 

s is an integer having a value ol 1 to 3; 

R2 is a substituted aryl. heieroaryL or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less; 
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R4 and R5 arc independcnlly hydroiicn. optionally subsiiiuicd C1.4 alkyl. opiionally 

subsiiluied aryl. opiionally subsiiiuicd aryi Chalky 1, opiionally subsiiluled heicroar>'l. 
opiionally subsiiiuicd heicroaryl Ci-4alkyl. heicrocyclic. heicrocyclicCi-4 alkyl. or R4 and 
R5 logcihcr with ihe ntirogcn 10 which ihcy arc aiiachcd form a 5 lo 7 member ring which 
may opiionally comprise an addiiiunal heieroaiom selecied from 0/N/S: 

Y is independenily selected Irom hydrogen: halogen: nitro: cyano: halosubsiiiuied C i - 10 alkyl: 
Ci-io alkyl: C2-|() alkcnyl: C|.i()alkoxy: halosubsiiiutcd Cj-ioalkoxy: azidc: S(0)tR4: 
hydroxy; hydn)xyCi.4aJkyl: ao'l; aryl C1.4 alkyl: aryloxy; arylCi-4 alkyloxy: hetcroar>'l: 
heicrnarylalkyi: heieroarylCi -4 alkyloxy; heterocyclic. heierocyclicC|.4alkyl: aryl C2-i() 
alkcnyl: heieroaryl C2- 10 alkenyl: heterocyclicC2-|() alkenyl: NR4R5: C2. 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: SrO)3R8: Clio alkyl C(0)Ri 1 : 
C2. 1 0 alkenyl C(0)R i . : 02- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R [ 1 ; or two Y moteiies together may form 0-(CH2)sO- or a 5 to 6 raembered 
un .saturated ring: 

n in an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3; 

R8 is hydrogen or C 1 .4 alkyl; 

R 10 is C MO alkyl C(0)2R8; 

R 1 1 is hydrogen. C 1.4 alkyl. optionally substituted aryl, optionally subsututed aryl Ci-4alkyl, 
opiionally substituted heicroaryl, opuonally substituted heteroarylC|-4alkyl, optionally 
substituted heterocyclic, or opiionally substituted heierocyclicC | -4alkyl: 

R 1 2 is hydrogen. C| . |0 alkyl. opiionally substituted ar>'l or optionally .substituted arylalkyi: 

t)r u pharmaccuiically acceptable salt ihcrcof. 

Suitably, the variable, etc. lor Formula (Ih) are the .same as ihiKsc defined for Formula 
(1) ab»»vc. such as for example the functional moicues on the R2 group having an ionizabic 
hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc not 
limited to. hydn)xy. carboxylic acid, thiol. -NH-aO)Ra. -C(0)NR6R7. suKstiiutcd 
sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or tcira/.oyl (as 
defined for Formula (I). 

Suitably for compounds ol" Formula fib), a preferred ring substitution for R | is in the 
3-po.siiion. the 4- position or is preferably di .substituted in ihc 3.4- posiii»)n The sub.siiiucni 
group is suitably an electron withdrawing moieiy. Preferably R | is nitro. halogen, cyano. 
irinuoromeihyl group, or C(0)NR4R5. 

While Y may he sub.stituted in any of the 5 ring positions, preferably the ring with the 
Y moieiy is mono-subsii luted in the 2-pasiiion or 3- po.sition. with the 4- preferably being 
unsubsiiiuicd. If ihe ring is disubstiiuted. sub.stiiuenus are preferably m the 2' or 3' position of 
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a monocyclic ring. While both R i and Y can boih be hydrogen, it is prcfercd ihai at least one 
ol the rings he subsiiiutcd. prcl'crably both rings arc ai least mono-substituted, i.e. n amd m arc 
each equal to 1 or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstituied halogen, 
5 mono-substituted halogen, disubstitutcd alkoxy, mono-substituied alkoxy. methylencdioxy. 
aryK or alkyU preferably in the 2'position or 2\3'-position. 



subset of compounds of Formula (I) useful for treating a chemokine mediated disease This 
10 invention also relates to the pharmaceutical compositions comprising a compound of Formulii 
(Ic) and a pharmaceutically acceptable diluent or carrier. The compounds of Formula (Ic ) arc 



15 X is oxygen or sulfur; 
X I is oxygen or sulfur: 

Rl is independently selected from hydrogen: halogen: nilro; cyano: halosubstituted C\.\{) 
alkyl: C i . i() alky I: C2- 10 alkenyl: C i . i o alkoxy: halosubstituted C | . |0 alkoxy: azide; 
S(0)tR4; hydroxy: hydroxyCi-4alkyI; aryl: aryl C1.4 alkyl: aryloxy: aryl C|-4 alkyloxy: 
20 heieroaryl: heieroarylalkyl: heterocyclic. heterocyclicC | -4alkyl: heieroar\'IC ) .4 alkyloxy: 
aryl C2-IO alkenyl: hcieroar>'I C2-IO alkenyl: hetcriKyclic C2-10 alkenyl; NR4R5: C2- 1(» 
alkenyl C(0)NR4R5: aO)NR4R5: C(O)NR4Rl0: S(0)3H: S(0)3R8: Cm 0 alkyl 
C(0)R 1 1 : C2. 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR | : : 
0C(0) Rl 1: NR4C(0)Ri i: or two Ri moieties together may form 0-(CH2)sO- nr a 3 m h 
25 mcmbered unsaturated ring: 

t is 0. or an integer having a value of 1 or 2: 
s is an integer having a value of I to 3; 

R4 and R5 are independently hydrogen, optionally .substituted Ci -4 alkyl. optionally 

sub.siiiuied ar\i. optionally substituted ar>'l C|-4alkyl. optionally substituted hcicroarA l. 
30 optionally substituted heicroar\'l C | .4 alkyl, heterocyclic, heterocyclic C | -4 alkyl. or R4 
and R5 together with the niU*ogen to which they arc attached form a 5 to 7 member nn^ 
which may optionally comprise an additionid hcteroaiom selected from O/N/S: 
Y is independently selected from halogen: niu-o: cyano; halosubstituted C mo alkyl; C u 10 
alkyl: C2-IO alkenyl: C) - 10 alkoxy: halosubstituted C]. |0 alkoxy: azide: S(0)iR4; 
35 hydroxy: hydroxy Ci-4alkyl: aryl: aryl C1.4 alkyl; aryloxy: arylCi-4 alkyloxy; hetcroar>'l: 



Another aspect of the present invention is the novel compounds of Formula (Ic), a 





wherein 
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heicroary lalkyl: hcicroarylC i .4 alkyloxy: hcicrocyclic, heterocyclic C 1 .4alkyl; aryl C2- ll) 
alkenyl; hcieroaryl C2- 10 alkcnyl: hcicrocyclic C2-|() alkenyl: NR4R5: C2-I0 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H: S(0)3R8: Cmq alkyl aO)R| i: 
C2- 1 0 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12; 0C(0) R 1 1 : 
NR4C(0)R 1 1 : or iwo Y moiciies together may form 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3; 

m is an integer having a value of I to 3; 

R8 is hydrogen or C 1 .4 alkyl; 

R 10 is C MO alkyl C(0)2R8: 

Rl I is hydrogen. C1.4 alkyl, optionally suhsuiuied aryl, optionally substituted aryl C!.4alkyl 
optionaliy subsiioiied heieroaryl, optionally substituted heieroarylC|-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicCi.4alkyl; 

Rl2 is hydrogen. Cmo alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
provided that 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-subsiituted in the 2'- 3'- position, the 2'-5*- position, the 

2 -6' position, the 3*-5' or the 3 -6' position: 

when b = 3 than Y is trisubstiluicd in the 2 -3'-5' or the 2'"3 -6'- positions; 
further provided that 

when Xi is O, m=2. R| is 2-t-butyl, 4-meihyl, and n=3 than Y is not 2*-OH,3'-t- 
buivK 5'-mcthyl: 

when X [ is O. m= 1 , R i is 4-mcthyl. and n=2 than Y is not 2'-OH. 5*-meihyl: 
when X | is O. m=l . R ] is hydrogen, and n=2 than Y is not 2*-6'-diethyl: 
when Xi is O. m=l, Ri is 6-OH. and n=2 than Y is not 2'-5'-nicthyl; 
whenXi isS, m=KR| is 4-eihyl. and n=l than Y is not 2-nicthoxy: 
or a phanmaceutically acceptably salt thereof. 

Suiubly, the variables, etc. lor Fomuila (Ic) arc the same as ihose defined for Formula 
(I) above unless indicated. . 

Suitably for compounds of Formula (Ici. a preferred ring substitution for R] is in the 
3-position. the 4- position or di substituted in the 3.4- position. Preferably R | is other than 
hydrogen. The sub.siitucnt group is suitably an electron withdrawing moiety. Preferably R | \s 
nitro. halogen, cyano. iritluoromethyl group, or CiO)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substiiuted in the 2-posiuon or 3- position, with the 4- preferably being 
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unsuhsiiiuicd. II the rinj: is disubsliiuicd, subsiiiuents are preferably in the T or 3* posilion ol 

a monocychc ring. While boih Ri and Y can boih be hydrogen, ii is prclercd that ai least one 

ol the rings be subsiiiuicd, preferably both rings are at least moni>-subsiuutcd, i.e. n amd m arc 

each equal to 1 or more. 
5 Suitably lor compounds of Formula (Ic), Y is more preferably a mono-substituted 

halogen, disubsiitutcd halogen, mono-substituted alkoxy, disubstiiutcd alkoxy, 

meihylencdioxy, aryl, or alkyl, preferably with these groups in the 2'position or 23-position. 
Exemplified compounds of Formula (Ic) are: 

N-|2-Hydroxy-4-(methoxycarbonyl)phcnyI|-N'-phenylurea: 
10 N-|2-Hydroxy-5-nitro-phenyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-fluorophenyl)-N -phenyl urea 

N-!2-Hydroxy-4-(trinuoromcthyl)phenylj-rN'-phenyi urea 

N-(2-Hydroxy-4-niU'ophcnyl)-N'-(2-hydroxy-4-niurophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-phcnyl-thiourea 
15 N-{2-Hydroxy-5-nitrophcnyl)-N*-(3-methoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-raethoxy-2-lhienyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-melhoxyphenyl)urea 

N'(2-Hydroxy-4-niirophenyl)-N'-(2-meihoxyphenyI)urea 

N-(2-Hydroxy-4-niu-ophenyl)-N*-(3-trinuoromethylphenyl)urca 
20 N-(2-Hydroxy-4-niu-ophenyl)-N*-(2-trinuoromethylphenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N*-(44rinuoromethylphenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-bromophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(3-bromophcnyl)urea 

N-(2-Hydroxy-4*nitrophcnyl)-N-{4-bromophenyl)urea 
23 N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydroxy-4-nilrophcnyl)-N'-(2-nitrophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N'-{2-fluorophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2.6-dinuorophenyr>urca 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-cihoxyphenyhurca 
30 N-f2-Hydroxy-4-nitrt>phenyl)-N'-{2-ethylphcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-irinuoromcthnxyphcnyl)urca 

N-{2-Hydroxy-4-njtrophcnyl) N'-(2-meihyllhiophenyl) urea 

N-f2-Hydroxy-4-niiro-phcnyl) N'-(2-chloro 6-mcthyl phenyl) urea 

N-(2-Hydroxy-4-niiro-phenyI) N*-(2-sulfoxymcthyl phenyl) urea 
35 N-(2-Hydroxy-4-irinuoromethyl phenyl)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-trinuoromethyl phenylVN'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-carbomelhoxy phenyl)-N*-(2-phcnyl phenyl) urea 

N-i2-Hydroxy-4-niirophcnyI)-N*-(2,3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N*-(2,4-dibromo phenyl) urea 
N-(2-Hydroxy-l-napthyl)-N'-(2-hronio phenyl) urea 
5 N-(2-Hydroxy-4-niin)phenyl)-N'-(2,3-meihylenedioxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl) N*-(3-chloro 2-methoxy phenyl) urea 
N-(2-Hydroxy-4-fBenzylamino)carbonyl phenyll-N'-(2"bromc)phenyl)urea 
N-(2-Hydroxy-4-nitro phenyI)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urea 

10 N-(2-Hydroxy-3,4-dinuoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 
N-(2'KyuroAy 4-meihyi phenyi)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-miro phenyl)-N-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyI)-N -(2-bromo phenyl) urea 

1 5 N-(2-Sulftiydryl-4-bromo phenyl)-N -(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N*-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N'-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-racihoxyphenyl)urea 
N-f2-Hydroxy-5-cyanophenyl]-N-[2'bromophenyI) urea 

20 N-f2-Hydroxy-3-fluorophenyll-N*-f2-bromophenyl] urea 

N-f2-Hydroxy-3-nuoro-5-bromophenyl)"N'-(2-bromophenyll urea 
N-[2-Hydroxy-3-chlorophenyl)-N'-[2-bromophenylJ urea 
N-I2-Hydroxy-3-trinuoromethylpheny]|-N'-[2-brumophcnyl) urea 
N-(2-hydroxy-3,4-diphenyl phenyll-N'-(2-bromophenyl] urea 

25 N-(2-Hydroxy-3-glycincmeihylesicrcarbonylphenyll-N'-(2-hromophcnyl| urea 
N-(2-Hydroxy-3-glycincarbonylphcnyl)-N'-(2-bromophenylJ urea 
N-f2-Hydroxy-3,5-dichlorophenyll-N^|2-bromophenyll urea 
N-(2-Hydroxy-3-niirophenyl|-N'-I2-bn>nr»ophcnylJ urea 
N-(2-Hydroxy-3.4-drchlorophenyl|-N'-[2-bromophenyI) urea 

30 N-[2-Hydroxy-3-cyanophenyl)-N'-(2-bromophenyll urea 
N-[2-Hydroxy-4-cyanophenyll-N'-|2-bromophenyl) urea 
N-(2-Hydroxy-4-cyanophenyll-N-|4-methoxyphenyl) urea 
N-|2-HYdroxy-4-cvanophenylVN'-(2-phcnylphenyll urea 
N-|2-Hydroxy-4-cyanophcnylj-N'-|2-mcihylphenyl) urea 

35 N-(2-Hydroxy-4-cyanophcnyI]-N'-[2-irinuoromeihylphenyl 1 urea 
N-[2-Hydroxy-4-cvanophenyll-N*-[3-trinuoromethylphenyll urea 
N-(2-Hydroxy-4-cvanophcnyl)-N'-(4-irifluoromethylphenyl) urea 
N-f2-Hydroxy-3-n-propylphenylJ-N'-|2-bromophenyll urea 
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N-[2-Hydroxy-4-eihylphenyl)-N-|2-bromophenyl| urea 
N-I2-Hydroxy-3-phenylaminocarb()nyl phenyI]-N'-|2-bromophenyll urea 
N-[2.Hydroxy-3-cyano-4-methylphenyl|-N*-f2-bromophenyI|urca 
N-f2-Hydroxy-4-carbophenyI phcnyl|-N*-f2-bromophenyl| urea 
5 N-(2-Hydroxy-3-carbophenyI phenyl|*N-[2-bromophenylJ urea 
N-[2-Hydroxy-3-ben2yloxy phenyl)-N'-I2-bromophenyl) urea 
(E)-N-(4-[2-(Methoxycarbonyl) ethenyll-2-hydroxyphenyl|-N'-I2-br()mophcnyl | urea 

(E)-N-[3-[2-(MethoxycarbonyI)eihenyll-2^hydroxyphenyll-N^(2-bronHiphenyl |2- 
bromophenyl] urea 

10 (E)-N-[3-I2-(Aminocarbonyl)ethcnyI)-2-hydroxyphenyl)-N'-f2-bromophcnyl|urca-N'-|2- 
bromophenyl] urea 

(E)MN-(4-i2-(Aminocarbonyi)eihenyij-2-hydroxyphenylJ-N^f2-bromoph 
bromophenyl] urea 

N-f2-Hydroxy-4-benzamide pheny]]-N-f2-broraophenyl] urca 
15 N-[2-Hydroxy-4-arainocarbonyl phenyl]-N-[2-bromophenyll urea 

N-(2-Hydroxy-3,5,6-trifluorophenyl)-N^(2-bromophenyl)urea 

N-(2-Hydroxy-3-fluoro-4-trinuororaelhylphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3-iodophenyl)-N*-{2-bromophenyl)urea 

N-[2-Hydroxy-4-cyanophenyll-N'-(4.phenylphenyll urea 
20 N-|2-Hydroxy-4-cyanophenyI]-N*-I23-dichlorophenyl] urea 

N-[2-Hydroxy-4-cyanophenyl]-N-I2-methoxyphenyll urea 

N.f2-Hydroxy-4-cyanophenyl|-N*-I3-meihoxyphenyl| urea 

N-(2-Hydroxy-5-fluorophenyll-N'-I2-bromophenyll urea 

N-[2-Hydroxy-5-irinuoromethylphenyl)-N'-f2-bromophenyl | urea 
25 N-[2-Hydroxyphenyl]-N'-[2-bromophenyl) urea 

N-fTrans-3-.siyrl-2-hydroxyphenyll-N-(2-bromophcnyll urca 

N-[2-Hvdroxy-3.4-dichlorophenylI-N-|2-meihoxyphcny]|urea 

N-[2-Hydroxy-3.4-dichlorophcnyIl-N*-(4-methoxyphcnyl | urea 

N-I2-Hydroxy-3-4-dichlorophenyl]-N-(3-irinuoromcihylphenyll urca 
30 N-(2-Hydroxy-3.4-dichlorophenyl|-N'-(2-phenylphenyl| urca 

N-[2-Hydroxy-3.4-dichlorophenyl]-N-[4-phenylphenylJ urca 

N-I2-Hydroxy-3.4-dichlorophenyl|-N'-|2,3-dichlorophenyl| urea 

N-( 2-Hydr()xy-4-isopropylphenyl )-N'-| 3-irinuoromeihylphcny 1 1 urcii 

N-l 2-HydroxY-3-naphlhyl|-N*-I2.3-dichlarophenyl) urca 
35 N-(2-Hydroxy-4-azidophenyI)-N'-(2-iodophenyl)urea 

N-(2-Hydroxy-3-azidophenyl)-N*-(2-bromophenynurea 

N-f2-Hydroxy-3-cyanophenyl]-N'-[2-methoxyphenyl) urca 

N-(2-HYdroxy-3-cyanophenyI)-N'-I3-trinuoromcihylphenyl] urca 
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N-(2-Hydmxy-3-cyanophcnyl|-N-(2-phcnylphenyl)urca 

N-|2-Hydroxy-3-cyanophcny)l-N'-(2.3-dichlorophcnyI|urca 

N-f2-Hydroxy-4-isopropylphcnyl)-N-|2.3-djchl()rophcnyI I urea 

N-|2-Hydroxy-4-isopropylphenyI|-N-I2-chlor(.-5-irinut)r()mcihylphcnvl|iirca 
N-f2-Hydroxy-3-phenylphenyI|-N'-[2.3-dichlorophcnyl) urea 

N-(2-Hydr{ixy-5-nitr()phenyIl-N'-(2.mcihoxyphenyl|urca 
N-|2-Hydroxy-5-niirophenyI)-N-(3-irinuoromethylphcnyl|urca 
N-(2-Hydroxy-5-nitrophenyIl-N"-I2-phenyIphenyl|urea 
N-f2-Hydroxy-5-niirophenyll.N"-f2.3-dichIoropheny|)urca 

N-f2-Hydroxy-5-eihyisulfonylphenyll-N'-I2.3-dichlorophcnyl)urea 
N-[2-Hydroxy-3,4-dichlorophcnyl)-N'-I2,4 dimeihoxyphcnyJ! urea 

N-[2-Hydroxy-3.4-dichlorophenylI-N-(2-chloro-5-trinuor()mcihyJphcnvI)urca 
N-f2-Hydroxy-3,4-dichlorophenylJ-N'-fbenzyI) urea 

N-[2-Hydroxy-4-isopropylphenyIl-N'-|3-irinuoromethylphenyl|urca 
5 N-(2-Hydroxy-3-naphthyl)-N-f3-trinuororaeihylphenyl| urea 

N-[2-Hydroxy-3-naphthyl)-N-I2.3-dichlorophenyl]urea 

N-f2-Hydroxy-3-naphthyl]-N-|beozylJurea 

N-(2-hydroxy-3-(phenylaminocarbonyl) phenyl )-N-| benzoyl) urea 

N-{2-Hydroxy-3-trifluoromeihylphenyl]-N*-[benzoyl) urca 
0 N-(2-Hydroxy-4-cyanophenyl)-N'-fbenzoylJ urea 

N-f2-Hydroxy-5-naphlhalenesulfonicacidJ-N-[2-bmmophenyl|urca; 
N-f2-Hydroxy-4-naphthalcnesullonicacid)-N'-f2-broniophcnyl) urea: 
N-(2-Hydroxy 3-napihyl) N*-(2-bromo phenyl) urca: 

N-(2-Hydroxy-l-napihyl)-N'-(2-bromo phenyl) uica: 
^ N-(2-Hydroxy-4-niirophcnyl)-N'-( l-naphihyl)urea: 

Suiuble pharmaceuticalJy acceptable saJus arc well kn.,wn u, iho.se skilled in ihe m and 
include basic salts of inorganic and organic acids, such a.s hydrochloric acid. hvdn,hromic 
acd. sulphuric acid, phosphoric acid, methane suJphonic acid, ethane .sulphonic acid acetic 
acd, malic acid, unaric acid, citric acid, lacuc acid, oxalic acid, .succinic acd. lumunc acd 
malcic acid, benzoic acid, salicylic acid, phenylacctic add and mandclic acid. In addition 
pharmaceuucally acceptable salLs of compounds of Formula ( 1 1 mav al.so be Ibmied with a 
pharmaceuiically aa-epiablc cation, for in.siancc. if a subsiiiucnt group compri.scs a carb,»xy 
moiciy. Suitable phannaceuucally acceptable cations are well known to those skilled in the an 
and include alkaline, alkaline earth, ammonium and quaternary ammonium cations. 

The following terms, as used herein, refer to. 

• "halo" - all halogens, that is chloro. fluoro. bromo and iodo. 
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• "Ci-ioalkyl" or "alkyl" - both siraighl and branched chain radicals ol I lo 10 carbon 
aioms, unless ihe chain length is oihcrwisc liniiicd. including, but not limited to. methyl, ethyl, 
/7-propyl. /Ar;-propyl n-bulyl, .src-bulyl. /w-butyl. tert-b\xiyl /7-peniyl and the like. 

• The term "cycloalkyi" is used herein to mean cyclic radicals, preferably ol 3 to 8 
carbons, including but not limited to cyciopropyL cyclopeniyl. cyclohexyL and the like. 

• The term "alkenyl" is used herein at all occurrences to mean siraighl or branched 
chain radical of 2-10 carbon atoms, unless the chain length is limited thereto, including, but not 
limiicd to eihenyl, 1-propenyl. 2-propenyl. 2-mcihyl-l-propcnyl. l-buicnyl, 2-buienyl and the 
like. 

• "ar\'r' - phenyl and naphthyl: 

• "heieroaryr' (on its own or in any combination, such as "heteroaryloxy or 
''heieroaryi aikyi") - a 5- 10 membered aromatic ring system in which one or more rings contain 
one or more heieroaioms selected from the group consisting of N. O or S, such as. hut not 
limited, to pyrrole, pyrazole. furan, thiophene, quinoline. isoquinolinc. quinazolinyl, pyridine, 
pyrimidine, oxazole, ihiazolc, ihiadiazolc, uiazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on iis own or in any combination, such as "hcicrocyclicalkyr ) - a 
saturated or partially unsaturated 4- K) membered ring system in which one or more rings 
contain one or more heieroaioms selected from the group consisting of N, O, or S; such as, but 
not limited lo, pyrrolidine, piperidinc, pipcrazine, morpholine. letrahydropyran. or 
imidazolidine. 

• The lenm "arylalkyr* or "heteroarylalkyr* or "heierocyclicalkyl" is u.scd herein to 
mean C i - lo alkyl. as defined above, attached lo an ar\'L heieroar>'l or heterocyclic moiety, as 
also defined herein, unless otherwise indicated. 

• ".sulfinyl" - the oxide S (O) of the corrcspondmg .sulfide, the term "thio' refers to the 
sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety 

• The lemi "wherein two R| moieties (or twi> Y moieties) may locciher form a 5 or 6 
membered unsaturated ring" is used herein lo mean the formation of a napthylcne nng system 
or a phenyl moiety having attached a 6 membered partially unsaturated nng such as a Cfy 
cycloalkenyl. i.e hexene. or a C5 cyloalkenyl moieiy. cyclopcniene. 

The compounds of Formula (I). (la), (lb). (Ic). Ill) and (III) may be obtained by 
applymg synthetic procedures, some of which arc illusu-ated in the Schemes below. The 
synthesis provided for in these Schemes is applicable for the producing compounds of Formula 
(1), (la). (II) and (III) having a variety of different R. R|. and Ar groups which arc reacted, 
employing optional substiiuenis which arc suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deproiection, in those cases, then affords compounds ol 
the nature generally disclo.sed. Once the urea nucleus has been established, further compounds 
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of ihcsc formulas may be prepared by applying siandard techniques lor lunciional group 
intcrconvcrston, well knciwn m the an. While ihc schemes arc shown wiih compounds only oJ 
Formula (I) this is merely lor illusuraiion purposes only. 

Scheme 1 

1 2 
R=NH2. OH, CO2H. SH a)PhNCO 

Kiucn.fa ' 

Ortho subsiiiuied phenyl ureas shown in 2-scheme 1 may be prepared by standard 
conditions involving ihe condensation of commercially available ortho substituted 
aniline(Aldrich Chemical Co.. Milwaukee. Wi) with the commercially available optionally 
subsUtuted aryl isocyanatc (Aldrich Chemical Co., Milwaukee, Wi) in an aprouc solvent 
(DMF. toluene). When ihc l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by ireaung the commercially available RSO2CI with the cooresponding 2-phenyIene 
diamine in the presence ol" an base like methyl amine or NaH in an aproiic .solvent (like 
methylene chloride or DMR. 

Scheme 2 

or'-- a:,- a: 

R"=OH. NH2. NHSO2R a)HN03. 23 °C b)SnCl2. EfOH 

If the desired 2-sub.stituicd aniline 5-.schemc 2. is not commercially available the 
corresponding nitro compound can be prepared from 3-scheme 2 . under .standard niu^aiion 
conditions (using HNO.i or BF4NO3) at 23 "C. The nitro compound is then reduced to the 
corresponding aniline u.sing SnCh in EiOH{or alternately H^/Pd or Li AIH4). 
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Sghgmg 3 




fi 2 fl 

a) NH4SCN. Brg 

b) NaOH EtOH 



II ihc desired 2-amino bcn/cneihiol 8-schemc 3 is not commercially available ii can be 
synthesized by rcaciion of ihe phenyl aniline with the ihiocyanate anion in ihe presence ol an 
DxidanKlike bromine) lo produce the 2-amino benzihiazole 7-scheme 3 . This thiazole can then 
5 be hydrolyzed to the desired 2-amino benzeneihiol 8-scheme 3 with a sirong base like NaOH in 
a proiic soSveni (i.e., EtOH). 




a)TBSCl. imid. DMF b)i)CICXCI, NaHCOa. ii)PhNH2 cjEtgN^HF. CH3CN 
In the case where the ihioisocyanatc or phenyl iscKyanaie is not commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially available 

10 ortho substituted aniline. This compound is firsi protected with a protecting group (ten-butyl 
dimethyl silyl or bcn/yl ) by conditions well known in the art(sec Greene. T Protecting 
Groups in Organic Synthesis . Wiley&Sons. New York, 1981). This proiccied aniline is then 
reacted, in the presence of a base(Iikc uiethyl amine or sodium bicarbonate), wiih either 
thiophosgcne or a solution of phosgene in an aprotic solvent (ie. DMF, toluene), followed b) 

1 5 aniline 10 produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then deprotccted. using conditions standard in the an. to form the desired thiourea 
or urea 1 1 -scheme 4, 
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Scheme 5 




a)(PhO)2PON3.El3N b)PhXNH2 
X=OH. NHSO2R, SH 

Aliemately the urea can be formed using a Curtius rearrangemeni from the 

corresponding aromatic or thiophene carboxylic acid 12-scheme 5 The carboxylic acid is 

submitted to standard Curtius conditions ((PhO)2PON3, E13JN or CICOCOCl followed by 

NaN3) and the iniemiediate isocyanaie is trapped by an appropriately substituted aniline. 

Pharmaceutically acceptable salts of compounds of Formula (1) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 

Another aspect of the present invention is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
preseni were mentioned. Several attempts to obtain a cyano phenol moiety with published 
results failed. Using known conditions of elevated temperatures, greater than 170'C. such as 
irom I W) to 2 10' did not yield displacment of the halogen to a cyano nioiciy. Standard bases, 
such as DMF and pyridine further provided no desired product Intenmcdiaies such as 2- 
amino-5-nuorophenoI. 2-nitro-5-nuorophenoK 2-nilro-5-methyl-6-bromophenol wen: tried 
with a change of halogens, from lluorine to chlorine to bromine, and with use of ct>ppcr (I) 
cyanide. The use of a bromine derivative, such as 2-nitro-f>-niethyl-6-bromophenol . wiili 
dimethylfomiamidc and using tricthylaminc with a catalytic amount of dimethylamini* pyridnic 
and copper (I) cyanide at reduced temperatures,, i.e. <I(K)*C. prclcnibly 60 to about HO C tor 
reduced times from strandarized procedures, i.e., < 18 hours, preferably about 4 Kt 6 hours 
yielded the desired products. 

ThcaMbre one aspect of the invention is to a process for producing a cyano phenol 
derivative of ihc lomiula: 
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wherein Ri is as defined for Formula (I) above, which method 
comprises reacting a compound of ihe formula: 



OH 




wherein X is halogen wiih copper (I) cyanide. dim.eLhylforrr.amiuc. 
LrieLhylaminc and a caiaiyiic amount of dimelhylamino pyridine. Preferably, ihc process is run 
5 ai reduced temperatures of about 60 to about 80'C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade (X). Mass spectra were 
pcrlbnmed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. ' H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(M)MH2 
10 using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singlei, d=doublet, t=triplet, q=quartei, m=multiplet and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of rcagcni 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 - 4(M) mesh). 

15 

SYNTHETIC EXAMPLES 

The invention will now be descTibed by reference to the following examples which arc 
merely illustrative and are not to be construed as a limitation of the scope of the prescni 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N, N'- phenyl urea To a solution of suhsiiiuted 
phenyl isocyanate ( 1 .0 equiv,) in toluene (5 miliLilcrs (hereinafter "mL")) the corrcspondini: 
25 anihnc ( 1 .0 equiv.) was added. The reaction mixture was stirred at aboul 80X uniil complete 
(24-48 hours (hereinafter "hrs" or "h")), then cooled to room temperature. The puriiicaiions. 
yields and spectral characteristics for each individual compound arc listed below 
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General Meth d B: Synthesis or N, N'- phenyl urea To a solution ol phenyl 
iscK'vanaie (1.0 equiv.) in dimethyl formamide (ImL) the corresponding aniline ( 1.0 equiv.) 
was added. The reaction mixture was stirred at about HO°C until complete (24-4S hours), then 
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ihe solvent was removed under vacuum. The purilicaiions. yields and spccira] characicrisiics 
lor each individual compound arc listed below. 

General Method C:Synthesis of sulfonamide The oriho subsiiiuicd aniline ( I equiv.). 
methyl amine ( I equiv.) and the desired sulfonyl chloride ( 1 equiv. ) were combined in 
methylene chloride and allowed to stir at about 23 "C until complete (12-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The 
purifications of each compound are listed below. 

Example I 

PreParaiion or N-l2-Hvdroxv-4-rmethn»vrarhnnvl^nhPnvn. N -nhenvl uwa 

N-I2-Hydroxy-4-(raethoxycarbonyl)phenyll-N'-phenyl urea was prepared from 
methyl-4-amino-3-hydroxybenzoaie (20() mg. 1 . 19 mmol) and phenyl isocyanaie f I. mmol ) 
according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the tiUed compound (3()9 mg, 907r). mp: 
188.4-I88.8''C: >H NMR (CD3OD/CDCI3): 5 8.15 (d. IH, J = 8.25 Hz). 7.70 (s, IH). 7.51 
(d, IH, J = 8.25 Hz), 7.43 (d. 2H. J = 8.25 Hz). 7.30 (t, 2H. J = 8.25 Hz), 7.01 (t. IH. J = 
8.25 Hz). 3.87 (s. 3H): EI-MS m/z 286 (M+H)+: Anal. (C1SH14N2O4) C. H. N. 

Example 2 

Preparation of N-r5-nnnv?-hvdroxvnhp nvn-N--nhenvl iirpa 

The N-|5-nitro-2-hydroxyphenyl|-N -phenyl urea was prepared Irom the 5-nitro 2- 
hydroxy aniline and phenyl isiKyanatc according to the prtKcdurc in General Method A. The 
priKluct was purified by precipitation from toluene and filtering to afford the tided compound 
(KK) mg. 307. ). IH NMR (CDjOD): 5 9.48 (s. IH. NH). 9.07 (d. .1 = 1..56 Hz. NH). 8.55 
(.s. IH), 7.80 (dd. IH. } = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7 .30 (i. 2H. 
J = 6.25 Hz). 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

Example 3 

Prcnaraiionof 3-hvdroxv-4-<f<nhenvlHm ino)carbonvllamini>>ben/.imtH.' 

a) Preparation ol ().67 Molar (hereinafter "M") Slock Solutions of Aluminum Amide Rcagcnis 

To a .suspension of the appropriau: hydrix-hloride (0.02 mole ( liercmaficr "mol")) in iit \ 
toluene (20 mL) ai about 0°C. was .slowly added a .solution oi (2M. 10 mL) of irimeihyl 
aluminum in U)lucnc. Alter the addititm was complete, the reaction mixture was allowed id 
wami to room temperature and was stirred for about 1-2 hours until gas evolution hascea.sed 

b) Preparaiion of 3-hvdrt>xy-4-{|(phenylamino)carbonyl)amino}bcnzamidc 
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To a solution ol' the N-(2-hydn)xy-4-(mcthoxycarbonyl)phcnyI|-N*.phenyl urea (6(1 
miligram (hereinafter "mg"), 0.2 mmol) in toluene (2 mL) was added aluminum amide rcagcni 
(0.9 mL. ().67M). The reaction mixture was stirred at rellux lor about 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HCl. The 

5 organic layer was separated and the aqueous layer was extracted three times with ethyl acetate. 
The organic extracts were combined, dried over MgS04, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the 
desired amide f28mg.49%). mp: 106.8- 107. rC: >H NMR (CD^OD/CDCI^): 5 7.9X (d, IH, 
J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz), 7. 17 (t, 2H. J = 8.25 

1(1 Hz), 6.91 (t, IH J = 8.25 Hz): EI-MS m/z 271 (M+H)+: Anal. (C14H13N3O3) C. H, N. 

Example 4 

Preparation of N>f2-hvdrQxv-4-fluorophenvn -NVDhenvl urea 

a) Preparation of 2-amino-5-fluoro phenol 

15 A mixture of 5-nuoro-2-niiropheno! (5(K) mg, 3, 18 mmol) and tin (II) chloride (1.76 

g, 9.2 mmol) in eihanol ( 10 mL) was heated at SOX under argon. After 30 min, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), by addition of 59c aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83%). 'H 
NMR (CD^OD/CDCh): 5 6.6 (m, 1 H), 6.38 (dd, IH, J = 8.3 Hz and J = 2.8 Hz), 6.29 (m. 
IH). 

b) Preparation of N-(2-hydroxy-4-iluorophenyl)-N'-phenyl urea 

N-(2'Hydroxy-4-fluorophenyl)-N'-phcnYl urea was prepared Inmi 2-amino-5-nuor(^ 
25 phenol (200 mg. 1 .57 mmol 1 and phenyl isocyanatc according 10 the procedure in General 
Method A. The product was purified by precipitation from lolucnc and fihcrmg 10 afford the 
titled compound (352 mg. 91 9< ), mp: 195.5- I95.7°C: "H NMR (CD^OD/CDCI^): 5 7.70 (m. 
IH), 7.3 (d. 2H, J = 8.25 Hz), 7. 15 (L 2H. J = 8.25 Hzi, 6.89 (i. 1 H. .1 = K.25 Hz). 6.50 - 
6.38 im. 2H): El-MS m/z 246 (M+H)+. Anal. (CiiHnN:©: FiC, H. N 

30 

Example 5 

Preparation af 2-(Hphcnvlamino)carht>nvllaminotthiophcnol 

2-{|(Phcnylamino)carbonyl|iuiim()}thiophenol was prepared from 2-aminoihi()phcnol 
(200 mg. 1.6 mmol) and phenyl isocyanaie according 10 the pr(K"cdurc in General Method A. 
35 The product was purified by precipitation from toluene and filtering to allbrd the titled 

compound (330 mg, 85 9r). mp: I94.5^C; >H NMR (CD^^OD/CDCln): 5 7.48 - 7.26 (m. 4H). 
7.25 - 7.10 (m, 3H), 7.04 - 6.79 tm. 2H): El-MS m/z 244 (M-fHr; Anal. (Cii^HjiNzOS) C. 
H, N 
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Examnip f^ 

PrCPfiraUOn of N-f2-Carb()XV-4-hvrirn«Y p henvh.N -phenyl n rf H 

N-(2-Carboxy-4-hydn)xyphenyl)-N -phcnyl urea was prepared Irom 2-amino-5- 
hydroxy benzoic acid ( I g. 6.53 mmol) according lo ihc procedure in General Method B. The 
reaction mixture was partitioned between ethyl acciaic and water. The organic phase was 
washed with brine, dried over MgS04 and filiertd. Removal of solvent under reduced pressure 
and chromatography of the resuhing solid on silica gel (hexane : eihyJ acetate, I : I n, im 
ethyl acetate) gave the titled compound (1 .5 g. HAV. ). "H NMR (CD3OD/CDCI3): 5 8.36 (d 
IH, J = 8.25 Hz). 7.63 (m. 4H). 7.48 (l. 2H. J = 8.25 Hz). 7.20 (m! IH): El-MS m/z 27- 
(M+H)*: Anal. (C14H12N2O4) C H. N. 

Example 7 

Prgparmion of N - r2 - hvdrOXV - 4- ^lriflnnrn,y , p,h v n nhPnvll - M. . ^.^.^.^ 

a) PreparaUon of 2-nitro-5-trinuoromeihylphenol 

2-Nitro-5-trinuoromethylphenol was prepared by adding concentrated HNO3 (6 mL) 
drop-wi.se to a.a.a-trinuoro-m-crcsol (5g. 30.8 mmol) ai room temperature. After the 
addiuon was complete the reaction was quenched with .saturated ammonium acetate and 
extracted with EtOAc. The organic was separated, dried over .sodium sulfate and filtered. 
Concenu-ation of the solution in vacuo afforded an oil which was purified by column 
chromatography (gradient \m hexane to 509, EiOAc/hcxanes) to afford the titled compound 
asanoilfl.7g. 27'7,). IH NMR (CDCI3). 10.6 (.s. IH.OH), 8.26(d. IH.J = 7.8Hz). 
7.45(s. IH. arom). 7.26(d. IH. J= 7.8 Hz) 

b) Prcparation of 2-amino-5-irinuoromeihylphcnol 

2-Amino-5-trinuoromeihylphcnol wa.s prepared hy treating 2-niiro-5- 
irilluoromcihylphenol (5(H) mg. 2.41 mmol) with a .solution of SnCl2(3.5g. mmol) in EiOH ai 
23 °C for 12h. The mixture was concentrated u. 5U niL and adjusted 10 pH 7 usine saturated 
.sodium bicarbonate. The reaction mixture was pariiiioncd between HzOand EtOAc. The 
aqueous layer was .separated and extracted with EtOAc. The combined organic extracts were 
dried over .sodium sulfate, filtered and conceniraicd /„ xmvo. The re.sulung coloricss oil(370 
mg. 87^;j I was ased without further purification. IH N'MR (CDCU): 7.6 (.s. IH). 7.39(d 
IH. .1 = X.5 H.z). 7.08(d. IH. J= 8.5 Hz) 

OPrcparaiion of N - 12 - hydroxy - 4- (trinu(.romothyl) phenyl) - N' - phenyl urea 

N - 12 - Hydroxy - 4- (trinuoromcihyl) phenyll - N' - phenyl urea was prepared from 
2-amino-5-irinuoromcihylphenol (150 mg. I.oy mmol) and phenyl i.socyanate( 1 .09 mmol) 
according to the procedure in General method A The product was purified by precipitation 
from methylene chloride and filtering to afford the titled compound ( 230 mg. 879f ). mp- °C- 
IH NMR(DMSO-d^);5y.45(s. IH. NH). 8.50 (s. IH. NH). 8.31 (d. 1H.J= 100 Hz) 
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7.45 (d, 2H. J = KM) H/). 7.29 (l, 2H, J = 6.67 Hi). 7.10 (m. 2H), 6.99 (U IH. J = 6.67 
H/). EI-MS m// 296 (M+). Anal. (C|4H)iN202F3)C, H, N. 

5 Prgparation o f N-(2-hvdmxv-4-nitrophenvn-N'-f2-hvdrQxy-4 -niirophenvl) urea 

a) Preparaiion of 2-(/^'^^bulyldimelhylMlyloxyV4•nil^oaniline 

To a solution of 2-amino-5-nitrophenol ( 1 g» 6.49 mmol) and imidazole (0.88 g, 12.3 
mmol) in DMF ( 15 mL), ten -bulyldimeihylsilyl chloride (1 1.2 mL, 64.9 mmol) was added. 

1 ( I The resulting mixture was allowed to stir ai 23°C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCI and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gpl (hexane : ethyl acetate: 5: 1 ) gave the titled 
compound (1.7 g, 98 %). >H NMR (CDCI3): 5 7.78 (dd, IH, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, la J = 2,7 Hz). 6.7 (d, IH, J = 8,8 Hz), 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparaiion of N-((2-/£'r/-butyldimeihylsilyloxy)-4-nitrophenyl]-N'-|(2-tert- 
butyldimcthylsiloxy)-4- nitrophenyl] urea 

To a solution of 2-(ien-butyldimeihylsilyloxy)-4-nitroanihne(2()0 mg, 0.75 mmol) in 
toluene (10 mL) iricihylaminc (0. 13 mL, 1.64 mmol) and triphosgenc (88.4 mg, 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70°C for 2 hours, then cooled to room 

temperature. Then more 2-(ten -buiyIdimethylsilyloxy)-4-niiroanilinc (2(X) mg, 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70°C for 48 hours then cooled to room 
tcmperdturc. The reaction mixture was partitioned between water and cihyi acetate. The 
combined organic phase was washed with brine, dried over MgSOa and filtered. Removal oi 

25 solvent at reduced prcs.surc and chmmatography of the resulting oil on silica gel (hexanc : ethyl 
acetate. 10:1) gave the titled compound(I30 mg, 31^r). 'H NMR (CDCh): 5 8.36 (d, 2H. J = 
8.3 Hz). 7.90 (dd. 2H, J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.8 Hz). 7.22 (.s. 2H). 
1.02 (s. 18H), 0.35 (s. 12H). 

c) Prcparation of N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-hydroxy-4-nitrophcnyl) urea 
30 To a solution of N-|(2-tcrt-butyldinicthylsilyloxy)-4-nilrophcnyll-N'-l(2-iert- 

buiyldimLnhylsilyh)xy)-4- nitrophcnyl| urca(50 mg, 0.089 mmol) in THF (2 mL). 
icirabuiylammonium lluoridc f I M. 0.09 mL. 0.089 mmol) was added ai ifC. The reaction 
mixture was stirred at 23''C. After I hour, the starting material had disappeared. The reaction 
mixture was partitioned between water and ethyl acetate. The combined organic phase was 
35 dried over MgSOa and filtered. Removal of .solvent at reduced pressure and chromatography ol 
the resulting oil on silica gel (hexanc : ethyl acetate: 1 : 1 to l(X)^r ethyl acetate) gave the tided 
compound(24 mg. 8 I^;J ). >H NMR (CD1OD/CDCI3): 5 8.32 (d, 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H, J = 2.06 Hz). El-MS m/z 3.34 (M+H)-. Anal 
(CnH|oN407) C, a N. 

Example *i 

Preparation of N-f2-hvdmxv-4-nitmphffnv n .N-.phPnYf-|| iin,ip.p 

a) PrcparaiionofN-(2-icri-buiyldimeihysiIyloxy-4-niirophenyI)-N-phcnyI-ihi()urca 

N-(2-icrt-ButyldimethysiJyloxy-4-niirophenyI)-N'-phenyl-ihiourca was prepared by 
ircaiinf a biphasic soluUon of 2-ien-buiyIdimeihysilyloxy-4-niiroanilinc(8() mg, 0.308 mmol) 
and NaHCO, in CHCI^iH^OaS: 1 . 7mL) with ihiophosgene at OT. The solution was allowed 
U) warm to 23''C and the reaction was continued overnight. Hie CHCh layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and treated with aniiine (iOO uL) at 23 »C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes) 
to afford the titled compound as a yellow solid (120.8 mg. 98%) mp- 144-14«5''C «H NMR 
(CD3OD/CDCI3): 5 8.65 (d. IH. J = 10.0 Hz). 7.58 (d. IH, J = 10.0 Hz). 7.47 (d. IH. J = 
1.25 Hz). 7.26 (m, 4H), 7.10 (m. IH). 

b) Prcparaiion of N-(2-hydroxy.4-nitrophenyl)-N'-phenyl-thiourea 

N-(2-Hydroxy-4.niirophenyl)-N'-phenyl-2-lhiourea was prepared by treating a 
.solution of N-(2-tert-butyIdimethysilyloxy-4-nitrophenyl)-N"-phenyl-thiourea (100 mg, 0.248 
mmol) in CH3CN ( 1 mL) with Ei3N-HF (lOOuL. 0.62 mmol) in acetoniuile for 10 minutes at 
23«'C The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound as an orange solid (55 mg, 77%). 

mp: 144- 145°C:'H NMR (CD30D/CDCI3): 5 8.65 (d. IH, J = 10.0 Hz). 7.58 (d. IH. J = 
l(M» H/.). 7.47 (d. IH, J = 1.25 Hz), 7.26 (m. 4H). 7.10 (m. IH). 



Examnip 10 

Prcniin<tion of N-(4- nitro 2-fnhcnv].sn!fnnvl:„^ i n(>^nhr>nvh.N--ph ^P Y| ]m\ 

a) Preparation of 4-nitro 2-( phony Ksulfonylamino) aniline 

A solution of 4-nitro 1 .2-phcnylenc diaminc( 1.53 g. 10.0 mmol) m DMF was u-eated 
with phenyl .sulfonyl chloride(!.76 g. 10.0 mmol) and methyl aminc( I.OI g) in DMF lor 12 h 
ai 2.^ "C. The reaction mixture was partitioned between .saturated NH4CI and methylene 
chloride. The organic layer wa.s dried over ,sodium .sulfate, filtered and concentrated //; vacuo. 
The resulting solid wa.s recrystallizcd (EtOH) 10 aflord desired (0.275 g. ^ ). 'h 
NMR(DMSO) y.5i.s. IH. brK 7.83 (dd. IH. J=IO Hz. 2 Hz). 7.74(d. 2H. J=8 Hz). 7.76(t. 
IH. J=8 Hz). 7.56(t. 2H. J=8 Hz). 7.55(d.]H. J=2Hz). 6.79 (d. IH. .l=8Hz). 6 5(s ^h 
br) 

b) Preparation of N-(4- nitro 2-(phenyLsulfonylamin»))phenyl)-N-phcnyl urea 



wo 96/15157 



FCT/US96/02260 



-38- 

N-(4-Niiro 2-(phcnyl.sullonylamino)phenyl)-N'-phcnyl urea was prepared trom 4- 
nitro 2-(phenylsulfonylamino) aniline(82 mg) and phenyl isocyanaie(33 nig) by nDClhod A. 
The reaction was cooled and then pariiiioned between saturated ammonium chloride and 9; I 
methylene chloride and methanol The organic phase was dried over magnesium sulfate, 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to alYord desired(30.8 mg. 26%). El-MS m/z 4!3fM+Hr 



Example 1 1 

Prenaration of N-(2>hvdroxv-5-mtroDhenv[)-N'-G>methoxv>2-thienvnurea 

10 a)Preparaiion of 3-methoxy-2-thienylcarbDxhc acid 

To a solution of 3-melhoxythiophene (4.81 g, 42.1 mmol) in ether (20 mL) at -IHX:, 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred ai -TS'^C lor I 
hour, then it was warmed to 0**C for 3 hours. After to recooling -78T the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCl (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)*. 
b)Preparaiion of N-(2-hydroxy-5-nitrophenyl)-N'-(3-methoxy-2-thicnyl)urea 

To a solution of 3-meihoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. L27 mmol) and 
iriethylamine (I.I equiv.. 0.25 mL) were added. The reaction mixture was stirred at reflux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexanerethyl 
acetate:!: I) gave a solid product (160 mg. 4 1 7r).mp: 172.6- 173 ()T: >H NMR 
(CD3OD/CDCI3): 6 8,96 (d. IH, J = 2.5 Hz). 7.74 (dd. IH. J =5.0 Hz and J = 1.25 H/j. 
6.82 (d. IH, J =7.5 Hz). 6.76 (s. 2H), 3.80 (s. 3H); EI-MS m/z .^09 (M+H)"^: Anal. 
(Ci2HiiN30.sS)C. H.N 

.^0 

Prenaration of N-f2-hvdroxv-4-nitronhenvn-N'-(3 -mcthoxv-2-lhicnvl)urca 

To a solution of 3-methoxy-2-thiophene carboxylic acid (example 1 la. 2(H) mg. 1 .2" 
mmol) in toluene. (PhO)2PON3 (0.33 mL) and iriethylamine (LI equiv.. 0.25 mLi were 
35 added. The reaction mixture was stirred at 70X lor 2 hours and cooled down to room 

lemperaiure then 2-amino-5-nitrophenol was added. The reaction mixture was stirred ai 7()^C 
overnight. The reaction mixture was partitioned between 5% ciuic acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was exu^acted three umes with ethyl accuite 



wo 96/25157 



PCT/US96/02260 



-39- 

The organic exiracis were combined, dried over MgS04, fiUered and conceniraied under 
reduced pressure. Chromatography of ihc rcsuliing solid on silica gel (hexancrethyl 
acciaic;! : 1) gave the product (190 mg, 48%). NMR (CD30D/CDCh): 5 8.38 (d. IH, J = 
5.0 Hz), 7.85 (dd. IH, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d, IH, J = 2.5 Hz), 6.9 (s. 2H), 
5 3.95 (s. 3H); EI-MS m/z 309 (M+H)+: Anal. (C12H11N3O5S) C, H, N. 

Example 13 

Preparation ot N-(2-hvdroxv-4-nitrophenvlV N*-f3-methnxvphenvnurea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(3-mcihoxyphenyl)urea was prepared from 2- 
hydroxy 4-niu-o aniline (154 mg, 1.0 mmol) and 3-methoxy phenyl isocyanate(1 .0 mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and preciniiaiion with hcxancs. Filtering aiTorded the title compound ( 140 
mg, 46%). EI-MS m/z 302(M-H) - 

Exatnple H 

15 Preparauon of N-f2-hvdroxv-4>nitronhenvn-N'-f2-methoxvphftnvnnrM 

N-(2-Hydroxy-4-nitrophenyl)-N*-{2"melhoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl isocyanated mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound (82 

20 mg.277r). EI-MS m/z '302(M-H)- 

Example L5 

Preoaraiion of N-f2-hvdroxv-4-nitronhenvn-NW3-trinunromethv lnhcnvl)urg^ 

N-(2-Hydroxy-4-nitrophenyl)-N -(3-methoxyphenyl)urca was prepared from 2- 
25 hydroxy 4-niuro aniline (1 54 mg, 1 .0 mmol) and 3-Uinuoromethyl phenyl isocyanaic ( I mmol ) 
according to the pnxredure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compmind (180 
mg, 529( ). EI-MS m/z 342(M+H) + 

Example 16 

30 Preparation of N-f2-hvdroxv-4-nitronhenvn-N'-f2>trinu oromethvlnhenvniirM 

N-(2-Hydro.\y-4-nitrophenyI)-N'-(2-trifluoromcthyIphenyI)urca was prepared from 2- 
hydroxy 4-niiro aniline (154 mg, 1.0 mmol) and 2-trinuoromethyl phenyl isocyanaic ( LO 
mmol) according 10 the procedure in General Method B. The product was purified hv dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 

35 ( 1 80 mg. 52'7r ). EI-MS m/z 342(M+H) + 

Example 17 

Preparation of N-(2-hvdroxv-4-nitrophenvn-N'-(4-trinuoro methvlphenv] \\ tr^'^ 
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N-(2-Hydroxy-4-nilrophenyl)-N-(4-lrilluoromcihylphcnyl)urca was prepared Irom 2- 
hydroxy 4-nilro aniline ( 1 54 mg, 1 .0 mmol) and 4-irinuoromcihyl phenyl isocyanaic ( 1 .0 
mmol) according lo ihe procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexancs. Filtering afforded the titJc compound 
5 (1 1 1 mg, 329f). EI-MS m/z 340(M-H)' 

Preparation of N-f2-hvdn)XV-4>nitronhenvn-N'-( 2-bromonhenvhurea 

N-(2-Hydroxy-4-niirophenyl)-N*-(2-bromophenyl)urca was prepared from 2-hydroxy 
4-nitro aniline (5(X) mg, 3.24 mmol) and 2-bromophenyl isocyanate (3.24 mmol) according lo 
10 the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title comnound(530 mg. 47S^ ). 
EI-MS m/2 350(M.H) ~ 

Example 19 

15 Preparation of N-(2-hvdroxv-4-nitrophenvn-N'-(3-hro monhenvnur£a 

N-(2-Hydroxy-4-nitrophenyl)-N-(3"bromo phenyl )urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaccording to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound((l.96g. 87^ ). 

20 EI-MS m/z 350(M-H) " 

Example 20 

Preparation of N-(2-hvdroxv-4-nitrophenvn-N'-f4-bromt )phcnvnurea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(4-bromo phenyDurea was prepared Irom Z-hydrow 
25 4-niiro anihnc (5(K) mg, 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mmol) according lo 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(n.4l g. 37'/f ) 
EI-MS m/z 352(M+H) + 

PffParau^^n of N-(?-hV(lrp?cv-4-n jtrpphenvl)-N'-(2-phcn ylphcnyl )mi\ 

N-(2-Hydroxy-4-niirophenyl>-N'-(2-phenylphcnyl)urea was prepared from 2-hydrox\ 
4-niiro aniline (5(X) mg, 3.24 mmol) and 2-phcnyl phenyl isocyanaic (3.24 mmoli according 
to the procedure in General Method B. The product was purified by diluiii)n wiih mcihylenc 
35 chloride and precipitation with hexanes. Filtering afforded the title compound(().22 g, ]Wt ). 
EI-MS m/z 35()(M+H) + 

Example 22 
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Preparation of N-f2-hvdroxv-4-niirnnhenvl)-N--( l-naphitjY|)j^n'.| 

N-(2-Hydmxy-4-niin)phenyl)-N'-(l-naphihyI)urea was prepared Inmi 2-hydr()xy 4- 
niiro aniline (500 mg, 3.24 mmol) and 1 -naphihyl isocyanaie (3.24 mmol) according lo the 
procedure in General Method B. The produci ptecipitaied from methylene chloride and filtered. 
The resuliing solid was Ulruated with 1:3 triethyl amine: methylene chloride. The filtcraie wax 
concentrated in vacuo. The resulting residue was dissolved in methylene chloride and u^aied 
with IN HCl in water. The desired product precipitated from solution and was collected by 
filtration(0. 1 Ig. 10%). EI-MS m/z 324(M+H) + 



Example 23 

Preparation of N-(2-hvdroxvwt.mtrnnhenvn-N'.f2-niirnpt^PnYniirff1 

N-(2-Hydro.xy-4-nitrcphenyi)-N"-(2-nitro phenyl )urea was prepared Irom 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 2-mtro phenyl isocyanate (3.24 mmol) according to 
the procedure in General Method B. The product wa.s purified by dilution with methylene 
chloride and precipitation with hcxanes. Filtering afforded the utle compound(().44 g. 44'7r ). 
EI-MSm/z319(M+H) + 



Example 24 

Preparation of N-f2-hvdmxv-4-nitrnphpnvn -N.f2-nunmphPnvn.,^ ;, 

N-(2-Hydroxy-4-nitrophenyl)-N -(2-nuorophenyl)urea was prepared from 2-hydrox\' 
4-niu-o aniline (500 mg. 3.24 mmol) and 2-nuoro phenyl isocyanate (3.24 mmol) acconling lo 
the procedure in General Method B. The produci was purified by diluticm with methylene 
chloride and precipiiauon with hcxanes. Filtering afforded the title compounJ(()..'>y g. MV, ). 
EI-MS m/z 292(M+H) + 

Example T^ff 

Preparation of N-(2-hvdroxv-4-niimnhpnvh.N'.f? fi.rtinM oronhonvhnnM 

N-(2.Hydroxy-4-niirophenyI)-N'-(2.6-dinuorophenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (5(H) mg. 3.24 mmol) and 2.6-dinuoro phenyl i.socyanaio(?.24 mnu)l» 
according to the procedure in General Method B. The produci was purified by dilution wiili 
methylene chloride and precipiiaUon with hexancs. Filtering afforded the title compound((».y I 
g. 91%). EI-MS m/z. 308(M-H)- 

PrcPurationofN-(2-hvdr(ixv-4-niirnphi'nv |)-NV-f2-eihoxvnhenvniir.':. 

N-(2-Hydroxy-4-niirophenyl)-N--(2-ethoxyphcnyl)urca was prepared from 2-hydrox> 
4-niiro aniline (5(X) mg, 3.24 mmol) and 2-cih()xy phenyl isocyanaie (3.24 mmol) accordin-: 
to the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(().K-4 g. X 1% ). 
EI-MSm/z318(M+H) + 
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Example ?7 

Prcpamiion of N-(2-hvdroxv-4>nilronhcnvl)-N'-f2-eihvlnhenvl)urca 

N-(2-Hydroxy-4-niirophenyl)-N*-(2-cihylphcnyl)urca was prepared from 2-hydroxy 4^ 
niiro aniline (5(X) mg, 3.24 mmol) and 2-eihyl phenyl isocyanaic (3.24 mmol) according to the 
5 procedure in General Method B. The product was purilied by dilution with methylene chloride 
and precipitation with hexanes. Filtering altorded the title compound(() 44 g, 43%). EI-MS m// 
302(M+H)* 

^x^ple 28 

10 Preparation of N-(2-hvdroxv-4-nitro nhenvn-N'-f2-trinunromethoxvphcnvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-u-inuoromethyloxyphcnyl)urea was prepared tnim 
2-hydroxy 4-niiro aniline (500 mg, 3.24 m.mo!) and 2-trinuoromcihv)xy phenyl isocyanaic 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexancs. Filtering afforded the title 

1 5 compound(0.69 g, 60%). El-MS m/z 358(M+H) + 

Synthesis of N-f2-hvdroxv-4-nitro Dhenvl) N'-f2-methvlthio nhenvl) urea 

The urea was prepared from 2-hydroxy 4-nilro anihnc (5(K) mg . 3.24 mmol) and 2- 
20 methylthio phenyl isocyanate(3.24 mmol) by general Method B. The product was purified by 
dilution with methylene chloride and precipitation with hcxanes Filtering afforded the title 
compound(0.63 g, 61%). EI-MS m/z 320(M+H) * 

Example 30 

25 Synthesis of N-(2-hvdroxV'4'nitro phcnv!) N'-(2-chloro 6-methvi phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (5110 mg. 3.24 mmol I and 2- 
chloro 6-methyl phenyl isocyanaic by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering alTordcd the desired 
compound(0.3l g. 29%). EI-MS m// 322(M+H)* 

30 

Example 3 1 

Synthesis of N-(2-hvdroxv-4-nitro phenvh N'-(2- methvl sulloxvphenvh urea 

The urea was synthesized by treatment of N-( 2-hydro\\ 4-niiro phenyl) N'-(2-nicihN I 
thio phenyl) urea<examplc 28. I(X) mg) with sodium perit)daic( lOU mg) in i-butanolVwatcr for 
35 12 hours at 23 The product precipitated from the reaction mixiuic(30 mg. 297/ ). EI-MS 
m/z 336(M+H)^ 



Example 32 
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Synthesis orN-r2-hvdmxv 4-lrinuon)mcthvl phcnv l) N'-f2-hrnm() nht^nvh iiira 

The urea was prepared Ironi 2-hydroxy 4-irinuommeihyl anilincfexamplc 7a. ().l71g. 
I mmol) and 2-bromo phenyl isocyanaic( 1 mmol) by general Method B. h was purified by 
dilution with methylene chloride and prccipiiauon with hexane. Filtering allorded the desired 
compound(0.25 g. 54%). EI-MS m//. 375(M+H) + 

Example 13 

Synthesis of N-f2-hvdmxv 4-carhnmf»ihnxv nhnnvh N--r 2 -hromo nhcnvh nj^ 

The urea was prepared from 2-hydroxy 4-carhomeihoxy aniline({). 1 67 g. I mmoh and 
2-bronio phenyl isocyanatef 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded ihc desired 
compound(0.12 g, 33%). EI-MS m/z 363(M-H) - 

Example 34 

SYnUlgSli^ Pf N-(2-hvdrP^V 4-mnUQromethyl nhenvn N-r2-ph e nvl nhenvh nrpa 

The urea was prepared from 2-hydroxy 4-irinuoromethyl anilineiexample 7a. 0.171 g. 
1 mmol)) and 2-phenyl phenyl isocyanaie by general Method B. Ii was purified by diluuon 
with methylene chloride and precipitation with hexane. Filtering allorded the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H)"*' 

Example 3S 

Synthesis of N-f2-hvdroxy 4-cart>omelhnxv phenvh N'-n.p hcnvl nhpnvh ..ma 

The urea was prepared from 2-hydroxy 4-carbomcthoxy anilinc{(M67 g. I mmol) and 
2-phenyl phenyl isocyanatc( 1 mmol) by general Method B. It ua.s purified hv diluuon with 
methylene chloride and precipitation with hexane. Filtcnng afforded the desired 
compound((). 1 85 g. 5iW, ). EI-MS m/z 363(M-H) ' 

Examnlc 36 

Svnthcsi.s of N-(2-hVtlroxv 4-nitr(i nhenvh N".f2.3..lirhl..rn p^^pyj^ ,,p,., The urea wa.s 
prepared from 2-hydroxy 4-nitro anilinc(3()K mg. 2 mmol) and 2.3-dichloro phenyl 
isocyanatcC mmol) by general Method B. Ii was purified by dilution with mcthylonc chlondc 
and precipitation wiUi hexane. Filtering afforded the title compound(()..S 73';? > EI-MS m// 
342(M+H)* 



Example 37 

Synthesis of N-(2-hvdr oxv 4-nitn> phenyl) N'-(2.4-dichloro nhenvl) urea 
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The urea was prepared from 2-hyclroxy 4-niiro aniline(3()8 mg, 2 mmol) and 2,4- 
dichloro phenyl isocyanaie(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation wiih hexanc. Filtering afforded the title compound(().26 
g. ). EI-MS m/z 342 (M+H) * 

5 

Example 38 

^fynihcMs of N-f 2-hvdroxv-4-nitro nhenvH N'-(2-chloro phenyl) urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(3()8 mg, 2 mmol) and 2-chioro 
phenyl is(x:yanate(2 mmol) by general Method B. U was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g, 47%). 
EI-MS m/z 3()8(M+H)'' 



Example 39 

Synthesis of N-f2-hvdroxv-4-nitrophenvl) N*-(2,4-dibrom Q phenyl) urea 
15 The urea was prepared from 4-niu-o 2-hydroxy aniline(308 mg, 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.34 
g. 39%). EI-MS m/z 430(M+H)'' 

20 Example 40 

Svmhesis of N-(2-hy droxvnapthvl) N^-f2-hrt)mo phenyl) urea 

The urea was prepared from 1-amino 2-hydroxy naplhalene(195 mg, 1 mmol) and 2- 
hromo phenyl isocyanatc( 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded ihc title compound(0.030 

25 g. 8%). EI-MS m// 357(M+H)^ 

Example 4 1 

Synthesis of N-(2-hydr(>KV-4-niirophcnyl)-N*-(2.3-mcth ylenedioxvphcnvl)urca 

30 a)Prcparaiion of 2.3-methylencdioxyphenyIcarboxylic acid 

A solution of 1 .3-bcn/odioxole (3.09 g. 32 mmol) in dry ether (50 niL) was treated 
dropwisc al -lO'C with 2.5 M n-butyllilhium (15 mL 35 mmol) in hexane. When the addition 
was complete, the mixture was .stirred under reflux lor one hour. After cooling to room 
• icmperaiurc. ii w as added to crushed solid carbon dioxide, and after 24 hours, the residue was 
35 treated with 10 % aq. NaHCOi and edier. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HCl. and extracted with chloroform. The combined 
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organic layers were dried over MgSO*. filicrcd and concentrated under reduced pressure (1.1 
g. 20 %). EI-MS m/z 167 (M+H)' 

h)Prcparaiion of N-(2-hydroxy-4-nitrophenyl)-N'-(2,3-meihyIencdioxyphenyl)urea 

Tt) a soluuon of the 2,3-methylenedioxyphenylcarbo«ylic acid in toluene, triethylamine 
(0.27 mL. 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 ramol) were 
added. The reaction mixture was stirred at 60°C for 2 hours, then 2-amino-5-nitrophenol (250 
mg, 1.5 mmol) was added. The reaction mixture was sUrred at IOO°C lor 18 hours. After the 
reaction mixture was cooled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three umes 
with ethyl acetate. The organic extracts were combined, dried over MgSOa. filtered and 
concentrated under reduced pressure. Chromatography of the rcsulunc .solid on silica ge! 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg. 42 %). EI-MS m/z 3 1 8 (M+H)* 



Examnle42 

gvnUiesiS of N-(2-hvdroxv 4-niiro nhffnvn N' - f2-methnxv ^-chloro phpnvll ^J ff^ 

The urea was prepared from 2-hydroxy 4-aiiro aniline(308 mg. 2 mmol) and 2-chIoro 
3-methoxy phenyl isocyanaie(2 mmol) by general Method B. It was purified by diluuon with 
methylene chloride and precipitauon with hexane. Filtering afforded the tiUe compound(0.48 
g. 639f ). EI-MS m/z 338{M+H) * 



Example 43 

gynthcsi.S of N-(2-hvdroxv 4-nitrn nhRnvH N'-f2-mRihvl phcnvn urea 

The urea was prepared from 2-hydroxy 4-niU-o aniline(308 mg. 2 mmol) and 2-methyl 
phenyl i.socyanaic(2 mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering aftorded the Utie compound(0.38 g. 539? y 
EI-MS m// 2KX(M+H)"*' 

Example 44 

SymhCSiS of N(bi.s (2-hvdn)XV 4-nilrn nhen vl) N'-^dianisrtm,» 

The urea was prepared from 2-hydroxy 4-nitro anilinc(6l6 mg. 4 mmol) and 
dianidisdinc dii.socyanatc(2 mmol) by general Method B(cxccpi 2 cquiv. of 4-niiro 2-hydr()xy 
aniline was u.scd instead of lequi\ .). The product was purified by dilution with methylene 
chloride and precipitation with hc.\anc. Filtering afforded the title compuundf 0.08 ^. 6</7 ).EI- 
MS m// ri()5(M+H) * 



Example 45 

Svnthe.si.s of 4-mcthvlcnc hisfN-C-chloro nhenvH N--f2-hvdr(ixv 4-niiro nhenvh iirpf »> 
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Thc urea was prepared from 2-hydroxy 4-nilro antline(6[6 mg. 4 mmol) and 4- 
mcthylcnc bis(N-(2-chloro phenyl) diisocyanaie(2 mmol) by general Method B(excepi 2 cquiv 
of 4-niiro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the title 
5 compound(0.10g, 8%). 
El-MS m/z 627(M+H)"' 

Example 46 

<;ynihpj;i.<; of N-f2-hvdrQXv 4-fhenzvlamino)carhonvl phenvlUN'-f2-hromQphenvnurea 

10 a)Synthesis of N-(2-hydroxy 4-carboxylaie phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g, 48%). EI-MS m/z 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N-(2-bromo phenyl) urea 
{2(K) mg, 0.58 mmol) in DMF ( 1 5 mL), EDC ( 1 2 1 .9 mg, 0.58 mmol), HOBT (1 56.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was exu-acted three times 
with ethyl acetate. The organic extracts were combined, dried over MgSOa. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexanc : ethyl acetate; 1:1) gave benzylamino product (5(K) mg. 65 9r), EI-MS m/z 44 1 

25 (M+H)' 

P^{imp)g 47 

Synthesis of N-(2-hvdrox v 4-nitro phenyl) N^-(2-phenoxv phenyl) urea The urea was 
synthesized by the treamient of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphor>'l azide(0.475 mL) and u-iethyl amine(. 14 mL) in DMF at 80 X after 24 hours the 2- 
amino 5-nitro phenol (I equiv.) was added. The reaction was heated for 24 hours at SOX. The 
reaction product was oiled out with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with waicr.(!8() mg. 24%) El-MS m/z 364(M-H) 



35 



Example 48 

Synthesis of N-(2-hvdroxv>4-t1uoro phenyl) N -f2-bromo phenyl) urea 
a)Synlhesis of 2-hydroxy 4-nuoro aniline 
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3-nuoro 6-niiro phenol (2 g, 1 1 mmol) was ircalcd with l()7rPd/C( I g) al 23 "C. The 
rcaciion mixture was flushed with hydrogen gas and the reaction was allowed lo siir 12 h 
bclorc it was lilicred through ccliic. The filu-ate was concentrated in vacuo to alTord the title 
compound (1.4 g. 77%). EI-MS m/z 169(M+H)'' 
5 b)Synthesis of N-(2-hydroxy-4 -fluoro phenyl) N'-(2-bn)mo phenyl) urea 

The urea was prepared from 2-hydroxy 4-nuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. U was purified by dilution with methylene 
chloride and precipitation with hexane(I73 mg. 26%). EI-MS ni/z 325 (M+H)* 

10 £ ^a n )ple49 

.Synthesis of N-( 2 hvdroxv 3 ,4-diflnoro phenyl) N'-f2-hroriio phenyl) urea 

a) Synthesis of 2-hydroxy 3,4-dinuoro aniline 

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with l()%Pd/C(l g) at 23 "C. 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
1 5 before it was filtered through celiie. The filiate was concentrated in vacuo to afforded the title 
compound (1.6 g. 97%). EI-MS mJz 146(M+H)'' 

b) Synthesis of N-(2-hydroxy 3,4-dinuoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difluoro aniline((),290 g, 2 mmol) and 2- 
bromo phenyl isocyanate(0.4 g) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hcxane(0.254 g. 37%). EI-MS m/z 343(M+H) ^ 

Example SO 

Synthesis of N-(2-hydroxv 3-napthyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-amino 2-hydroxy napthalencf(l.320 g. 2 mmol) and 2- 
25 bromo phenyl isocyanaie(.40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxanc(0.339, 47%),El-MS m/z 357(M-»-H)* 

Example 51 

Synthesis of N-(2-hvdroxy 4-phcnvl n henvH N'-(2-hromo phenyl) urea 

30 a)Synthesis of 2-niiro 5-phenyl phenol 

A solution of 3-phenyl phenol(2 g. 1 1 mmol) in acetic acid was treated with 
conccnU'atcd nitric acid drop-wise until all starting material was consumed. The solution wa.s 
p;irtiiioncd between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 

35 phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromaiographyCethyl acctate/hexancs) to afford desired (1.2 g. 50% ). 'H 
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NMR (CDCI3): 5 I0.65(s, IH), 8.18 (d, IH. J = 10.0 Hz). 7.65 (d. 2H. .1 = 6.0 H/.), 7 4y 
(m. 3H). 7.34 (s. IH). 7.10 (d. IH. J=IO.OHz). 

b) Synihesi.s of 2-amino S-phenyl phenol 

A solution of 2-nitro 5-phenyl phenol(l.2 g. 5.5 mmo!) in mcihanol wa.s itxiaicd with 
5 1 m Pd/C( 1 .2g). The reacuon mixiure was Hashed with hydrogen and allowed 10 stir 

overnight. The reacuon mixture was filtered through celiie and the filu^aie was concentrated n 
vacuo to afford desired ( 1 .01 g, 98%).EI-MS m/z 1 86(M+H)* 

c) Synthesis of N-(2-hydroxy 4-phenyl phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 1 85 g. 1 mmol) and 2- 
1 0 bromo phenyl isocyanate(0. 1 98 g) by general Method B. It was purified by dilution of the 
DMFsolu'Jon with methylene chloride and precipitation with hexane(2l5 mg. 569r).EUMS 
m/z 383(M+H) * 



Examnlp 5? 

•5 Synthesis of N-f2-hvdroxv 4.methvl nhenvl^ N'-f2-hrnmn ph,.nY| ) nn-f^ 

The urea was prepared from 2-hydroxy 4-melhyl aniline(.274g. 2 mmol) and 2-bronio 
phenyl isocyanate(0.40 g, 2 mmol) by general Method B. It was purified by dilution ol the 
DMF solution with methylene chloride and precipitation with hexane(249 mg, 39%). EI-MS 
m/z319(M-H)" 

20 

Example 53 

Synthesis ol Nf2-hvdroxv 4-nitro nhenvn N'-r2-nh>.nv |amino ph^nvi^ 

The urca was synthesized by the u-eauncnt of 2-tcnbutyldimcihyl.silyloxy 4-niiro phcnv! 
isocyanate(example 9a.0.4I9g, 1.5 equiv.) with 2-anilino anilinc(0.IX4 g. 1 cquiv.) in THl 
25 overnight at 40 °C. The de.sired product precipitated out of the rcaciion m ixturcf.^O mg. H'y, t 
El-MS m/z 365(M+H) * 

Example 54 

Svnthe.si.s of N-f2- hvdroxv 3-carhoxvlate phenvl) N'-f2-hromn nhcnvh iirpa 
30 The urca was prepared from 2-hydroxy 3-amino benzoic acid(300 mg. 2 mmol) and 2- 

bromo phenyl i.socyanaie by general Method B. It was purified by dilution of the DMF 
solution with methylene chloride and precipitation with hexane(.2X7 g. 41 ). El-MS m// 
.3.SI(M+H)'' 



35 



Example 55 

Synthesis of N(2-.sullhvdrvl 4-bromo phenvl) N"-f2-bnimn p hpn yh u^i -:, 
a)Synlhesi.s of 2-amino 6-bromo thiazolc 
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4-Bromo aniline(4.3 g. 25 mmol, 1 equiv.) and ammonium ihiocyanaic(5.7 y. 3cquiv.) 
was dissolved in acciic acid and ircaied wiih broraine(4 g, 1 equiv.) ai room icmpcraiure. Alter 
complete disappearance ol sianing material ihe reaction mixture was poured into water and the 
solid was collected. The solid was used in the next step without any purilication(3.6 g. 46*7, ). 
EE-MS m/z229(M-»-H)* 

b) Synihesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo ihiazolc hydrobromide (5(K) mg, 1.6 mmol) in waicr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 
chloride mixture was concenu-ated in vacuo. The residue was dissolved in DMSO and treated 
with h. After stirring overnight at room '.emperatare iiie reaction mixture was partiiioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by Hash chromatography(eihyl acetate/hexane) to afford the title compound (230 mg. 347r ). 
EI-MS m/z 405(M+H) * 

c) Synthesis of N(2-sulfhydryI 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-araino phenyl) disulfidc(20l mg, .5 mmol) in DMF was 
seated with 2-bromo phenyl isocyanaie( 1 mmol) at 80 "C overnight. The reaction mixture 
was diluted writh methylene chloride and a solid was precipitated out with hcxancs. The 
soluuon was dissolved in MeOH and treated with NaBH4. After gas evolution ceased the 
reaction mixture was carefully acidified with IN HCl and the resulung solid was filicred(52 
mg. I37r). EI-MS m/z 399 (M-H) ' 

Example 56 

Synthesis of N-f2-hvdr oxv 4-nitro phenyl) N'-<'2-iodo phenvh urea 

The urea was .synthesized by the treatment of 2-iodo benzoic acid(5 ^. 20 mmol) with 
diphenyl phosphoryl azidc( I equiv.) and triethyl amine ( 1 equiv.) in DMF at 80 "C al ter gas 
evolution ceased the 5-nitro 2-amino phenol (3 g. I equiv.) was added. The reaction wa.s 
heated overnight at SOT. The reaction mixture was purified by filtering ihnmgh a plug ol 
silica with methylene chloride. The desired product was then precipitated out with hcxanc. 
Filtering afforded the desired compound(l.()8 g. 13??^). EI-MS m/z 398(M-H) 

Example „57 

SvnihCMS of N-(2-hvdroxv 4-nitro nhenvl) N"-(2-bromn ph envH \hUmroA 

The thiourea was .synthesized by treatment of the 2-fm-butyldimcihyl.silylox\ 4-niiro 
phenyl thioisocyanate(.sec example 9a . 3.73 mmol) with 2-bromo aniline in toluene ai 88°C 
over 36 h. The solution was concentrated and the residue was purified by flash 
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chromaiography(EtOAc/Hcxanes). The Iraciion slightly lower rl than simin^ material 
coniained the desired compound. This fraction was conccniraicd and then treated with irieihyl 
amine hydronuoride in aceionitrile lor 15 minutes at 23 °C- The reaction mixture was then 
conccnu-aied in vacuo and the residue was purified by Hash chromatography{eihyl 
5 aciaie/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N-(2-bromo phenyl) thioureaf52 mg. 
4%) . EI-MS mil 369(M+H) ^ 

Example 5X 

Synthesis of N-f2-DhenvLsulfamido) 4-cvannphenvl N'-(2-hmmn phenyl) urea 

1 0 a)Synthesis of 3-(phenylsulfamido) benzoniuile 

The of 3-(phenylsulfamido) benzoniu-ile was synthesized from the 3-cyan'j aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrysulizaiion from EtOH( 1 5.8 g, 
31%).lH NMR (CDCI3): 5 7.95(s, IH), 7.84 (d, 2^ J = 8.0 Hz), 7.59 (t, IH, J = 8.0 Hz). 
7.45 (m, 2H), 7.35 (m, 4H). 

15 b)Synthesis of 3-(phenylsulfaraido) 4-nitro benzonitrile 

The 3-(phenylsulfamido) benzonitrile(IOg, 39 mmol) was dissolved in acetic 
anhydride and u^ted with concentrated niuic acid dropwise at room temperature until all the 
starling material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vaauK absorbed onto 
silica gel and purified by column chromatography! methylene chloridc/hcxiinc* to airord the Utlc 
compound (1.7g, I5^r). EI-MS m/z 302(M+H) ^ 
c)Synihesis of 3-(phcnylsultamido) 4-amino benzoniu^ilc 

23 The 3-(phenylsulfamido) 4-nitro bcnzoniu-ilc( 1 .5 g, 4.9 mmol) was treated with tin 

chloride dihydrate in EtOH at 80 ""C lor 12h. It was then concenu-aicd and Hushed through a 
plug of sihca gel with 5^ methanol/methylene chloride. The filieraie was absorbed onio .silicii 
gel and purified by Hash chromaiography(cthyl acctatc/hexane) to alford the title compound 
(0.9 g, 60%). EI-MS m/z 274 (M+H) " 

30 d)Synthesis of N-(2-phenylsulfamido) 4-cyiinophcnyl N"-(2-bromo phenyl) urea 

The urea was synthesized from 2-(phenylsullamid()) 4-amino hcn/onitrile(77 mg. ().2S 
mmol) and 2-bromo phenyl isocyanate by general Method C. It was purified by column 
chromaiography(eihyl aceiaie/hexane) to alford the title compound (30 mi:. 22'7. l EI-MS ml/ 
469(M-H) ■ 

35 

Example 59 

Synthesis of N-f2-(nhenvl sulfamido) phenvl) N'-(2-hromo phenvh nrp^ 



wo 96/25157 



PCrAJS96/02260 



- 51 - 

a) Synihesis of 2-( phenyl suJlamido) aniline 

The sulfonamide was synthesized from phenyl sulfonyl chloridcfO.Ol mmol) and o- 
phenylene diaminc(l.()8 g. O.Oj mmol) by general Method C. it was purified by 
recrystallizauon from ElOH( 1 .0 g, 40%).EI-MS m/z 249(M+H) ^ 

b) Synihesis of N-(2-(phcnyl sulfamido) phenyl) N"-(2-bromo phenyl) urea 

The urea was synthesized 2-(phenyl sulfamido) anilinc( 1 mmol) 
and 2-bromD phenyl isocyanate by general Method B. It was purilicd by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.234 g. 52%).EI-MS m/z446(M+H)'' 



Example fif) 

SyntlieSiS of N-f2-( .Stvrvl sulfamido) nht^nvM N '-(2-hmmn ph^>,^y| | „r^. ^ 

a) Synihesis of 2-( styryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chloridc(().()l mol) and o- 
phenylene diamine(O.OI mol) by general Method C. It was purilicd by rccrystallization from 
EtOH(1.2 g, 60%)EI-MS m/z 199(M+H) 

b) Synthesis of N-(2-(siyryl sulfamido) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-(siyryl sulfamido) anilinc( 1 mmol) and 2-bromo 
phenyl isocyanaied mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the desired a>mpound(().309 g. 
65%). EI-MS m/z 472(M+H) * 



Example (> I 

Svnihesif? of ?-|f?.4 dimethOXVnhenvDsulfonvl aminni ph,».^Y l) K-d-hmmn phenyl) iiHM 

a) Synihesis of 2-(f3.4-dimcihoxyphcnyl)sulfonyl amino|phcnyl amiinc 

The sulfonamide was synthesized from 3.4-dimclhoxy phenyl sulfonyl chloridc((».()l 
mol) and o-phenylene diamine by general Method C. Ii was purified by rccrA'stallization from 
EtOHfO.65 g. 2I7r). El-MS m/z 309fM+H) * 

b) Synthesisof 2-|(3.4-dimethoxyphenyl)sulfonylamino| phenyl) N' C-hromo phenyl) urea 

The urca was synthesized from 2-((3.4-dimeihoxyphcnyl)sulh)nyl amino|phenyl 
aniline( I mmol) and 2-bromo phenyl isocyanate by ccncral Method B It was purified b> 
dilution with methylene chloride and precipiuiiion with hexanc. Filtering afforded the desired 
compound(().()62 g. 127. ).EI-MS m//. 5()4fM-H) ' 

Example 62 

gynthpsis of N-f2-lf4-acetamidonhenvnsiilt n nvlaminol p h enyl) N'-<2-brnnio nhfnvh nrn:. 
a)Synthesis of 2-((4-acetamidophenyl)sulfonylammolphenyl aniline 
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The sulfonamide was synihesi/cd irimi 4-aceiamidophcnyl suli'onyl chloridc(().()l mol) 
and o-phcnylcnc dianiine(().()l mol) by general Meihod C U was purilied by recmiallizaiion 
from ElOH( 1.27 g.4()^r)EI-MS m/^ 3()4{M-H) 

b)Synihesis of N-(2-|(4-aceiamidophcnyLsulfonyl)aminoJ phenyl) N*-(2-bromo phenyl) urea 
5 The urea was synihesizxid from 2-|(4-aceiamidophenyi)suUonylaminoJphenyl aniline( 1 

mmol) and 2-bromo phenyl isocyanaie(i mmol) by general Method B. Ii was purilied by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(().l2 g, 249rl EI-MS m// 5()1(M-H)" 

10 Example 63 

5;yn^h^,^^,c^ of N-(2-r2-thionhene suliamido nhcnvr; N'-f2-bromo nhenvl) urea 

a) Synthesis of 2-(2-thiophene sultamido) anihne 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.01 mol) and o- 
15 phenylcne diamine(0.01 mol) by general Method C. It was purified by recrysiallization from 
ElOH(0.77 g, 30%). EI-MS m/t 255 (M+H)* 

b) Synthesis of N-(2-(2-ihiophenc sulfonyl amino phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef 1 mmol) and 
2-bromo phenyl isocyanated mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.29 g. M9< I EI-MS m/z 450(M-H ) * 

£^ftmp^g M 

Synthesis of N-(2-(3-tolvl sulfonv l amino nhenvl) N'-(2-hromo nhenvl) urea 
25 a)Synthesis of 2-( 3-lolyl sulfonyl amino) aniline 

The sulfonamide was synthesized from 3-iolyl sulfonyl chloride(().()l mol) and o- 
phenylcnc diamine(().tH mol) by general Method C. It was purified by rccrystallization from 
EtOH(0-73g. 287r).EI MS m/z 263 fM+H)^ 

b)Synthcsis of N-(2-((3-iolyl sullonyl amwioj phenyl) N"-(2-bromo phenyl) urea 
3(1 The urea was synthesized from 2-i.^-iolyl sulfonyl amino) aniline( 1 mmol ) and 2- 

bromu phenyl isocyanated mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanes. It was rccrysallized two times will) 
ElOH(25 mg. 5''/r ). EI-MS m/z 45K(M-H) ' 



35 lExampIc 6? 

Synthesis of N-(2-fX-ouinolinvl y;ulfonvl amino) nhenvh N'-f2-bromo phenyl) urea 
a)Synthcsis of 2-(8-quinolinyl sulfonyl amino) aniline 
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Thc suUonamidc was synihesized Irom 8-quinolinyl suHonyl chloridc(().()l mol) and o- 
phcnylcnc diaminc((),()l mol) by jicncral Method C. Ii was purified by recrysiaJlizaiion Irom 
EtOH(().82 g. 27% ).EI-MS m/z 301) (M-^H) 

b)Synihesis ol N-(2-( (8-ijuinolinyl) sulfonyl amino) phenyl) N -{2-bromo phenyl) urea 
5 The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino) aniline( 1 mmol) and 

2-bromo phenyl isocyanatcd mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane. Filtering afforded the desired 
a)nipound(().23 g. 46*;;! ).EI-MS m/z 495fM-H) " 

1() Example 66 

Synthesis of N-(2-( brn/.vl sulfonvl aminos nhenv!^ N--f2.hrnmo phPny l) 

a) Synihesis of 2-fbcnzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloride(().01 mol) and o- 
phenylene diamine(().() 1 mol) by general Method C. It was purified by rccrystallizaiion from 
15 ElOH(().87g. 33%). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synihesized from 2-( benzyl sulfonyl amino) aniline( 1 mmol) 
and 2-bromo phenyl isocyanaie( Immol) by general Method B. It was purified by diluuon 
with methylene chloride and precipitation with hcxane. Filtering afforded the desired 
20 compound(0. 1 1 g. lyy, ). EI-MS m/z 460 (M+H)+ 

Example 67 

gvn^hc.st.sorN-(2-hvdro.xv-4-azidonhcnvl)-N'-r2.m Mh()xvnhpnvhMr^;. 
a)Synihesisof N-(2-hydn»xy-4-aminophcnyl)-N'-(2-mcihoxyphenyl)urca 

25 To a solution of N-(2-hydroxy-4-nitro phenyh-N"-(2-mcthoxyphenyl)urea( 1.0 g. 

example 15) in methanol, palladium (on activated carbon. IO'-7r) ( 1(H) mi;) was added. Then the 
reaction mixture was hydrogenated under a hydrogen balloon for 1 8 hours. The .solid was 
filtered off by celite and witshcd three limes by methanol. The filu-atc was concenuatcd under 
reduced pre.s.surc to give amine compound (O.X g. 899? ). EI-MS m/z 274 (M-fH)' 

3(1 b)Synihc.sis of N-(2-hydroxy-4-azidophenyl)-N'-(2-mcthoxyphenyl)urca 

The N'(2-hydroxy-4-amim)phenyl)-N--(2-mcthoxyphenyl)urca (.300 mg. 1.17 mmoli 
was added lo HC1/H>0 ( 1. 17 mLy2.34 mL). cooled to ()"C. Sodium nitrite (80.7 mg. 1. 17 
mmol) was added lo ihe reaction mixture. The reacii»)n mixture was stirred at 0"C for .30 
minutes. The sodiimi azide (76 mg. 1. 17 mmol) was added to reaction mixture and it was 

35 warmed to roon) temperature. The reaction mixture was surrcd at room temperature for 1 8 
hours. Then it was extracted with three times by ethyl acetate. The organic extracts were 
combined, dried over MgSOj. filtered and concenu-aied under reduced pressure and 
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chromaiography ol ihc rcsuliing solid on silica pel (hcxanc : ethyl aceiaie: 5: 1 ) gave product 
( 1 25 mg. 3K% ). El-MS m// 3(X) (M+H)* 

Example 68 

5 Pfcnaration of N-l2-hvdroxv>5-cvanonhenvll-NM2> bromQDhenvH urea 

a) PrcparaLion ol' 2-amino-4-cyanophenol 

To a soluiion or2-niiro-4-cyanophenol( lOg, 6lnimol) in meihanol(25()mL) was added 
uyjf Pd/C ( Ig). The mixture was flushed with argon, then hydrogen was bubbled through the 
solution lor 10 min. and a hydrogen aimosphcre was maintained at balloon pressure overnight. 
10 The mixture was filtered through celiie and the celite was washed with methanol. The solveni 
was evaporated and chromatography of the resulting solid on silica gel (57rMeOH/ CH^Cl:) 
gave the desired produci(8.0 g, 97%), 'h NMR (CD^OD): 6 6 % (d. IH), 6.90 (dd. IH). 
6.77 Id, IH). 

b) Preparation of N-|2-hydroxy-5-cyanophenyll-N'-[2-bromophenyl| urea 

15 N-|2-hydroxy-5-cyanophenyIl-N'-|2-bromophenyl] urea was prepared from 2-ammo- 

4-cyanophenol(268mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg.8l7r). *H NMR (CD3OD): 5 8.10 (d, IH), 7.87 (d, IH). 7.43 (d. IH), 7.20 (t. IH). 
7.09 (d. IH), 6.86 (I. IH), 6.77 {d, IH), 

20 

Example 69 

Preparation of N-l2-hvdroxv-3-nuoronhenvll-N*-l2-bromophenvll urea 
a)Preparaiion of 2-amino-3-nuorophcnol 

To a soluuon of 2-mU'o-3-nuorophenol(lg, 6.4mmol) in mcthanoK250mLi was added 

25 Pd/C ( Ig). The mixture was flushed with argon, then hydrogen was bubbled through the 

solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure ovemighi 
The mixture was filtered through celiie and the celiie was washed wiili methanol. The soiveni 
was evaporated and chromatography of the resulting solid on silica gel (57rMeOH/CHiClo 
gave the desired product(650 mg, 80.2 9i). 'H NMR (CD,OD): 5 6.41-6. 17 (m. 3H). 

30 b)Prcparation of N-|2-hydroxy-3*nuorophenyl|-N'-|2-.bromophenyll urea 

N-(2-Hydroxy-3-fluorophenyl|-N -|2-bromo phenyl] urea was prepared from 2- 
aminii-3-nuorophcnol (254mg, 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering. 
(.500 mg. 77'/J ». 'H NMR (CD3OD): 5 K.05 (d, lH).7.50(d. IH). 7.26 (t. IH). 7.18 (d. 

35 IH). 6.92 (L IH). 6.86-6.68 (m, 2H). 



&?iftmnte 7() 

Prcparaiion of N-:-l l-hvdrnxvfluorenel>N'-l2-hromonhenvll urea 
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a) Preparaiion of 2-amino- 1 -hydroxynuorcnc 

To a solution nl l-hydroxy-2-niironuorene(25() mg, L23mmol) in meihanol(25()mL) 
was added 10% Pd/C ( Ig). The mixture was Hushed with argon, ihcn hydrogen was bubbled * 
through the solution lor 10 min. and a hydrogen aunosphere was maintained ai balloon 
5 pressure overnight. The mixture was filtered through celite and the ccliic was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH2CI2) gave the desired produci(l71 mg, 81.2 9c). *H NMR (CDiOD): 5 7 60 
(d, IH), 7.47 (d, IH), 7.28 (i. IH), 7.18 (m, 2H), 6.82 (d, IH), 3.76 (s, 2H). 

b) Preparation of N-2-[ l-hydroxyfluoreneJ-N*-|2-bromophenyll urea 

10 N-2-(I-hydroxynuorenel-N-[2-bmmo phenyl) urea was prepared from 2- amino- 1- 

hydroxyfluorenc ( 170mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (3()%EtOAc/ 
Hexane) to give the desired product (300mg, 84.5%). *H NMR (CD,C1): 5 8.04 (d, IH). 
7.66 (d, IH), 7.49 (l. 2H), 7.35-7.20 (m, 4H), 7.09 (d, IH), 6.90 (i. IH). 

15 

Example 71 

Preparation of N-3-r2-hvdroxv-9. 10-anthraQuinnn vll.N'-f2-bromophenvn urea 

N-3-f2-Hydroxy-9,IO-anihraquinonylJ-N'-f2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(K) mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (6IOmg, 70%). *H NMR (CD.OD): 6 8.93 (s.lH). K.12 (m. 2H). 8.02 (d. 
IH), 7.77 (m, 2H). 7.61 (d. IH), 7.52 (,s. IH), 7.38 (l, IH), 7.05 (t. IH). 

P^amplg 7? 

25 Prenaraiton of N-r2-hvdroxv-3-nuoro-5-bromophrnvl U N'-f2-hmmophcnvl I urea 

a) Preparatit)n of 2-amino-6-nuoro-4-briimophcnol 

A mixture of 4-bromo-2-nuoro 6-nitrophenol( I g, 4.2mmol) and tin (II) chloride (4 7S 
g, 21.2mmol) in ethanol(50mL) was heated at XO^C under argon. Alter 2 hours, the starling 
material had disappeared and the solution was alh)wed to cool down and then poured into icc 
30 The pH was made slightly basic (pH7-8). by addition of solid NaOH. bcforo being cxu^aciod 
with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and filtered. 
The solvent was evaporated and chnmaiograpny of the resulting solid on silica gel (4%McOH/ 
CH2CI2) gave the desired produci(71() mg. 82 9; ). *H NMR (CD>OD): 6 6.51-6.40 (m. 2H) 

b) Preparaiion of N-|2-hydroxY-3-nuoro-5-bromophcnyl|-N'-|2-bromophenyll urea 

35 N-(2-hydroxy-3-nuoro-5-bromophcnyll-N'-|2-bromophcnyl| urea was prepared from 

2-amino-6-fluonv4-bromophenol f254mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
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and filiering. (5(M) mg, 77%). 'H NMR (CD.OD): 5 7.98 (s, IH). 7.91 (d, IH), 7.60 (d. 
IH), 7.33 (I, IH), 7.(M) (i, IH), 6.94 (d. IH). 

Example 73 

5 Preparation of N-[2-hvdroxv-3-chlorophcnvll-N' -l2-hn>mophenvll urea 
a)Preparation of 2-amino-3-chlorophenoI 

A mixiure of 3-chloro-2-niirophcnol(25C) mg, l.4mmol) and tin (II) chlonde ( 1.2 g. 
5.3mmol) in elhanol(5()mL) was heated al 8()°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice 
10 The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being exiracicd 
with ethyl acetate. The organic phase was washed with bnne. dried over MgS04 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel {49cMtOHI 
CH2CI2) gave the desired product(143 mg, 69 %l *H NMR (CD,OD): 5 6.75 (i.lH), 6.70 (d, 
IH), 6.65 (d/lH). 

1 5 b)Preparation of N-[2-hydroxy-3-chlorophenyl]-N'-I2-bromopheny] ] urea 

N-(2-hydroxy-3-chlorophenylI-^'-(2-bromophenyl| urea was prepared from 2-amino- 
3"Chlorophenol ( 143mg, 1. 00 mmol) according to ihe procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EiOAc/ 
Hexane) to give the desired product( I95mg, 57%). 'h NMR (CD,OD); 5 7.81 (d, IH), 7,68 

20 (d. IH), 7.47 (d, IH). 7.20 (u IH), 6.90 (m. 2H), 6.70 (l. IH). 

Example 74 

Prenaration of N-[2-hvdmxv-3-trinuoromethvlphcnvll-N '-l2-brt)mi)phLMivll urea 

a) Preparaiion ol 2-niiro-6-irifluoromcihylphcnol 

25 2-trinuoromcihylphenol (3.(K)g. I8.5mmol) was dissolved ni methylene 

chloridc(40mL) followed by the addition of sodium nitrate ( 1 .73g. 20.4nimol). The addition 
of sulfuric acid (23 ml7 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixiure wa.s 
diluted with methylene chloride and extracted with water The organic layer was dried owr 

30 MgS04 and filtered. The solvent was evaporated and chromatography of the resulimg solid on 
sihca gel (4*?f MeOH/ CH.CI.) gave the desired producifl .84 g. 47 ). 'h NMR 
(CD.COCD.): S 8.35 (d.lH), 7.95 (d. IH). 7.13 (L IH). 

b) Prcparation of 2-amino-6- irinuoromeihylphenol 

A mixture of 6-lrinuoromethyl-2-nitrophenol(1.84 g. S.67mniol) and tin (II) chloride 
35 (6.0 g, 26.2 mmol) in cthanol( 1 5()mL) was heated at 80°C under argon. After 2 hours, the 

starling material has disappeared and the .solution was allowed 10 cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition 01 solid NaOH. before being 
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exiracied with ethyl aceiaic. The organic phase was washed with brine, dried over Mj!S04 and 
filtered. The solvent was evaporated and chromatography ol the rcsuliinc solid on silica gel 
(4%MeOH/ CH^Ch) gave the desired product( 1.35 g. 88 V, ). 'h NMR (CD,0D): 5 6.93 (d. 
IH), 6.82 (t. IH). 6.78 (d. IH). 
5 c)Preparauon of N-(2-hydroxy-3- trinuoromethylphenyl|-N'-|2-hromophenyl) urea 

N-(2-hydroxy-3-trinuoromcthylphenyll-N'-|2-bromophcnyl| urea was prepared from 
2-amino-6-irinuoromethylphenol (28()mg. 1 . 60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxane(l/20) 
and filtering. (390mg. 659^). 'h NMR (CD,OD): 8 7.99 (d. IH). 7.6() (d. IH). 7.58 (d. 
10 IH). 7.34 (t. IH). 7..30 (d. IH). 7.00 (i. IH). 6.96 (d. IH). 

Example 75 

Preparation of N-f3.4 diDhenvl-2-hvdroxvnhpnvii. N ■f2-bronnoph(>nvll itr^a 

N-f3,4diphenyl-2-hydroxyphenyll-N'.|2-bromophenyl| urea was prepared from 2- 
1 5 amino-5,6 diphenylphenol (50mg, 0. 1 9 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering ■(61mg. 69%). 'h NMR (CD^OD): 5 7.97 (d. IH). 7.66 (d. IH), 7.58 (d. IH). 7.31 
(t. IH). 7.25-7.00 (m, IIH). 6.91 (d. IH). 

Example 76 

Preparation of N-f2-hvdroxv-3-glvcinemethvl<»^tpn'»t rh(invlnhenvl1.N-f2-hronmnhf>nvll iirr.. 

N-(2-hydroxy-3-glycinemcihyle.sicrcarhonylphcnyl|-N'-j2-bromophenyl) urea was 
prepared from 6-glycincmcthyle.«Jicrcarbonyl-2-amin(tphcnol (.50mg. 0.22 mm«)l). purchased 
from the University of New Hampshire, according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering 
(65mg. 699? ). 'H NMR (CD,OD): 5 8.14 (d. IH). 7.96 (d. IHt. 7.49 (d. IH). 7.24 (i. 2H). 
6.89 (dd. IH). 6.81 (t. IH). 4.10 (s.2H). 3.74 (.s.3H). 

Example 77 

Preparation of N-r2-hvdroxv-^-L'lvcinpc;irh(>nvlnluMivll.\' .i :.hromophrnvll ur^;. 
N-|2-Hydroxy-3-glycinccarbonylphenyl|-N*-|2-bromophcnyl| urea was prepared from 
N-(2-hydroxy-3-clycinemcihylc.stercarbonylphcnyl|-N*-(2-br«)mophcnyl| urea(.SOmg. 0.12 
mmol) by stirring in a 3/1 ratio of mcihanol/watcr (1(1 mLi. Addition of 1 cquiv. of lithiuni 
hydroxide was added and .stirring continued until the starting material had di.sappcarcd. (45mg. 
92% ). The product was purified by chromatography of the resulting .solid on .silica gel (9/1/0. 1 
CH2CI2/ MeOH/ AcOH) to give the desired product^ lySmg. 577r ). 'h NMR fCD,OD). 5 8. 14 
(d. IH). 7.92 (d. IH). 7.60 (d. IH). 7.46 (d. IH). 7 .34 (i. IH). 7.04 (i. IH). 6.S2 (t. IH). 
3.96 f2H). 
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Example 7P 

Preparation ol' N-r2-hvdroxv-3,5-dichloroDhenvll-N'-r2-bromonhenvl] urea 

a) Prcparation of 2-amino-4,6-dichlorophenol 

5 A mixiure of 4,6-dichloro-2-niirophenol( 1 g, 4.8mmol) and tin (II) chloride (3.2 g, 

l4.4mn^ol) in eihanol(5()mL) was healed at 8(rc under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI:) gave the desired product(685 mg, 80 %). 'h NMR (CD3OD): 5 6.75 (s.lH), 6.61 
(s, IH). 

b) Prcparalion of N-[2-hydroxy-3,5-dichlorophenyIl-N'-f2-bromophenyll urea 

N-[2-Hydroxy-3,5-dichk)rophenyl|-N'-[2-bromophenyll urea was prepared from 2- 
15 amino-4,6-dichlorophenol (143mg, I.IX) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/2U) and 
filtering. (660mg, 88%). NMR (CD3O6): 5 7.96 (s. IH), 7.89 (d, IH), 7.60 (d, IH), 
7.35 (t, IH), 7.00 (I. IH). 6.95 (dd, IH). 

20 ' Exampig 79 

Preparation of N-l2-hvdroxv-3-niironhenvlNN'-f2-bromQDhenvl1 urea 
N-|2-Hydroxy-3-niirophcnyl|-N*-12-bromophcnyl| urea was prepared from 2-hydroxy-3- 
nitroanilinc ( 1 .25g. 8. 1 mmol) according to the prtKedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hexane{l/2()) and filtering. (2.4g. 
25 84^7. ). *H NMR (CD?OD): 8 8.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH). 7.35 (i. 
IH). 7.01 (m, 2H). 

Example 80 

Preparation of N-[2-hvdrox v-4-naphthalcncsulfonic acidl-N*-[2-hromonhenvll urea 
30 N-|2-hydroxy-4-naphlhalcncsuifonic acid|-N*-|2-bromophenyl| urea was prepared 

from l-amino-2-hydroxy-4-naphthalensullonic acid (0.48g, 2.0 mmol) according to the 
procedure in General Method B and the addition of ImL of triethylaminc The product was 
purified by precipitation from methylene chloride/ hcxane( 1/20) and filtering. {690 mg, 79V/ 1. 
'H NMR (CDiOD): 5 8.14 (s. IH). S.04 (d. IHl, 7.98 (m, 2H). 7.61-7.55 (m. 3H). 7.43 (t. 

35 IH). 6.9K (I. IH). 

Preparation of N-f2-hvdrox v-5-naphthalcnesulfonic acidl-N'-12-hromonhcnvll urea 
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N-3-|2-hydroxy-5-naphlhalensulfonic acicl)-N -(2-bromophcnyIl urea was prepared 
Irom 2-amino-3-hydroxy-6-naphthalensuHonic acid ((U«g. 2.0 mmol) according to the 
procedure in GcncrdI Meihod B and the addition of ImL of trieihylamine The product was 
purified by prccipiiauon from meihylenc chloride/ hexane(I/2()) and filtering. (715 mg. 82%). 
'H NMR (CD,0D): 5 8.()9 (s, IH). 7.96 (d, IH). 7.65-7.48 (m. 3H). 7.36 (I, IH). 7.25 (s. 
IH). 7.04 (m. 2H). 

Examnle 8? 

PrgParaiion of N-[2-hvdrOXV-3.4-dichioronhenvll-N'-f7-hr omonhenvll nrpa 

a) Prepardtion of 2-nitro-5.6 dichiorophenol 

2.3-dichlorophenol (3.26g. 20mmol) was dissolved in meiJiyiene chioride(40mL) 
followed by the addiUon of sodium niu-ate ( 1.88g, 22mmol). The addition of sulfuric acid 
(2()mL/ 3M) was then made, followed by addiUon of a catalytic amount of sodium niu-iie. The 
mixture was allowed lo stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exuacicd with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired producK 1 8 g. 44 %). 'h NMR (CD3COCD,): 
5 8.04 (d,IH). 7.15 (d. IH). 

b) PreparaUon of 2-amino-5.6 dichlorx)phenol 

A mixture of 5,6-dichloro-2-nitrophenol( 1 .8 g. 8.7mmol) and tin (II) chloride (5.8 g. 
26. 1 mmol) in eihanol(50mL) was heated at RO'C under argon. After 2 hours, the starling 
material had disappeared and the .solution was allowed to cool down and then poured into ice 
The pH was made slighUy basic (pH7-8). by addition of solid NaOH. belore being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 
The .solvent was evaporated and chromatography of the resulting solid on silica gel (495 NIcOH/ 
CH2CI2) gave the desired produci(l .4 nig, 90 %). 'h NMR (CD,OD): 56.71 (d. 1H>. 6.45 
(d. IH). 

OPreparaiion ol N-I2-hydroxy-3.4-dichlorophenyl)-N'-f2-broniophcnyll urea 

N-|2-Hydroxy-3.4-dichlorophenyll-N"-(2-bromophenylI urea was prepared from 2- 
araino-5.6-dichl<)n>phenol (350mg, 2.00 mmol) according 10 the procedure in General Method 
B. The product was purified by precipiiauon from methylene chloride/ hexane(l/20) and 
filtering. (67()mg. 89';? ). 'H NMR (CD.OD): 5 7.90 (d. IH). 7.85 (d. IH). 7.59 (d. IH). 
7.31 (I. IH). 6.99 (I. IH). 6.96 (d. (IH). 

Examnle 83 

Preparation of N-l2-hvdr oxv-3-cvanophenvH-N'-f2-hromnph(>.nvll nn;'^ 
a)F»reparati()n ol" 2-nilro-6-cyanophenol 
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2- cyanophenol (2.38g. 2()mmol) was dissolved in mcihylcne chloride(4()mL) followed 
by die addilion ol* sodium nitrate ( l.88g, 22mmol). The addition ol sulfuric acid (2()mL/ 3M) 
was then made, followed by addilion of a catalytic amount of sodium nitrite. The mixture was 
allowed lo stir. After 24 hours» the reaction mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ CHjCU) gave 
the desired produci(l-4 g. 42 ^r). *H NMR (CD3COCD^): 5 8.47 (d.lH), 8. 15 (d, IH), 7.30 
(I, IH). 

b) Preparation of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg, LOmmol) and tin (II) chloride (3.2 g. 

l4.4mmol) in acetic acid(50mL) was heated at 8Q^C under argon. After 2 hours, the staning 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being exu-acied 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 

1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(365 mg, 75 %). *H NMR (CD:»OD): 5 6.92 (d, IH). 6.85- 
6.69 {m,2H). ' 

c) Preparation of N-[2-hydroxy-3-cyanophenyl)-N'-[2-bromophenyl] urea 

N-|2-Hydroxy-3-cyanophenyIl-N'-(2-bromophenyl] urea was prepared from 2-amino- 
20 6-cyanophenol (134mg, 1.00 mmol) according to the procedure in General Method B, The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(260mg, imi 'H NMR (CD.OD): 5 7.98 (d, IH). 7.74 (d. IH), 7.57 (d. IH). 7.30 (l. 
IHk 7.22 (d. IHK 6.98 (t, IH), 6.94 (t, (IH). 

25 P?^ampleH4 

Preparation of N-l2-hvdroxv-4-cvanophenvn>N '-f2-hromophenvll urea 

a) Prcparation of 2-niiro-5-cyanophenol 

3- cyanophenol (2.38g, 20mmol) was dissolved in methylene chloride(40mL) Ibllowcd 
by the addition of sodium nitrate ( l.88g, 22mmol). The addition of sulfuric acid (20mL/ 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4?^MeOH/ CH^CU) gave 
the desired product(910 mg. 28 %). *H NMR (CD3C0CD.): 5 S.3() (d.lH). 7.67 (s.lH), 

35 7.49 {d. IH). 

b) Prcparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg, 1.5mmol) and tin (ID chloride (3.2 g, 
l4.4mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the .starting 
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maierial has disappeared and the solution was allowed lo cool down and ihen poured inio ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH2CI2) gave the desired productC 175 mg. 86 %). 'h NMR (CD,0D): S 7.00 (d, IH). 6.8X 
(S.IH). 6.69 (d. IH). 

c)Preparation of N-[2-hydroxy-4-cyanophenyl|-N -(2-bromophenylJ urea 

N-|2-Hydroxy-4-cyanophenyl)-N'-[2-broraophenyll urea was prepared from 2-amin()- 
5-cyanophenol (I70mg, 1.27 ramol) according lo the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
(310mg, 74^). 'H NMR (CD5OD): 5 8.25 {d. IH). 7.91 (d. IH). 7.59 (d. IH). 7.33 (i. 
IH). 7.17 (d. IH), 7.07 (s. IH). 7.01 (i. (IH). 

Example S5 

15 Prenarauon of N-f2-hvdroxv-4-cvannp henvn-N'-l4-meihoxvphKnvll nrpa 

N-f2-Hydroxy-4-cyanophenyl]-N'-f4-methoxyphenylj urea was prepared from 2- 

amino-S-cyanophenol (60mg. 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(1 10mg,869l). 'H NMR (CD,OD): 5 8.23 (d, IH). 7.61-7.51 (m. 2H). 7.32 (d. IH). 7.20 
20 (d. IH), 7.15 (d. IH), 7.03 (s. IH). 

Example 86 

Preparation of N-f2-hvdroxv-4-cvannphenvH-N -n-p henvlnhcnvli iirp;i N-|2-Hydroxy-4 
cyanophenyl|-N'-|2-phcnylphenyI| urea was prepared from 2-amino-5-cyanophenoI (170 nij:. 
25 1 .27 mmol) according to the procedure in General Method B. The product was purified b\ 
precipiuition from methylene chloride/ hcxanc( 1/20) and filtering. ( 150mg. 859f ). 'H NMR 
(CDjOD): 5 8.20 (d. IH), 7.73 (d. IH), 7.51-7.20 (m, 8H), 7.13 (d. IH), 7.01 (s. (IH) 

Examnle 87 

30 Preparation of N-l2-hvdroxv-4-cvanonhenvll-N'-l2-mpt hvlnhenvH iirM 

N-[2-Hydroxy-4-cyanophenyl|-N'-|2-methylphenyll urea was prepared from 2-aniin.'- 
5-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
(90mg, 759. ). 'h NMR (CD.OD): 6 8.25 (d. IH). 7..59 (d. IH). 7.26-7.00 (m. 5H). 2.30 «.s. 

35 3H). 

Example 88 

Preparation of N-f2-hvdroxv-4 -cvanophenvn-N'-l2-trifluoromethvlphenvll iirpa 
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N-|2-Hydroxy-4-cyanophenyl)-N'-|2Hrifluoromeihylphenyl| urea was prepared irimi 
2-aminc)-5-cyanophcnol (60mg, 0.45 mmi)l) according lo the procedure in General Method B, 
The product was purified by precipitation from methylene chloride/ hexanc(l/2()) and lilicrmg. 
(1 lOmg, 16%). 'H NMR (CD3OD): 5 8.25 (d, IH), 7.81 (d, IH), 7.68 (d, IH), 7.61 (u 
5 IH), 7.32 (1. IH), 7.15 (dd, IH), 7.09 (s, (IH). 

Example 89 

Preparation of N-[2-hvdroxv-4-cvanonhenvl]-N'4,Vtrinunmmr thvlDhcnvll urea 

N-I2-hydroxy-4.cyanophenyl]-N*-(3-trinuoromeihylphenyll urea was prepared from 
10 2-amino-5-cyanophenol {60mg, 0.45 mmoi) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane(i/20) and filtering 
(114mg, 79%). *H NMR (CD3OD): 5 8.30 (d, IH), 7.92 (s, IH), 7.60 (d, IH). 7.47 (t. IH). 
7.29 (d, IH), 7.18 (dd, IH). 7.06 (s, IH). 

15 Example 90 

Preparation of N-r2-hvdroxv-4<vanQDhenvn-N'44-trinunromerh vlphenvn urea 

N-[2-Hydroxy-4-cyanophenyll-N*-I4^lrifluoromeihylphenyl) urea was prepared from 

2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexaneC 1/20) and filtering. 
20 (108mg, 757r). *H NMR (CD3OD): 5 8.31 (d. IH), 7.68 (d, 2H). 7.59 (d, 2H), 7.20 (dd, 

IH). 7.07 (s. IH). 

£xpmpigt)i 

Preparation of N-l2-hvdroxv-3-n-propvlnhenvl1-N'-[2-hromophenvll urea 

25 a)Prcparation of 2-nitro-6-n-propylphenoI 

2-n-propylphenol (S.OOg, 36.8mmol) was dissolved in methylene chloridc(40mL> 
followed by the addition of sodium nitrate (3.43g, 40.5mmol). The addition of suliunc acid 
(45mL/ 3M) w-as then made, followed by addition of a catalytic amount of sodium nitriio The 
mixture was allowed to siir. After 24 hours, the reaction mixture was diluted with methylene 

30 chloride and exuacied with water. The organic layer was dried over MgS04 and filtered The 
solvent wa.s evaporated and chromatography of the resulting solid on silica gel (49t McOH/ 
CH:C1:) gave the desired product(3.2 mg,48 %). *H NMR (CD3C0CD>): 5 7.W (d.lHi. 
7.46 dd. IH), 6.90 (t. IH), 2.70 (t. 2H). 1.70 (m, 2H), 1.00 (t. 3H). 
b)Preparation of 2-amino-6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenol(2g, 1 1 .Ommol) in meihanoK l(K)mL) was 

added 10% Pd/C (2(M) mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the cclitc was wa.*;hed with 
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methanol. n,e solvent was evaporated and chromatography ol the rc.suh.ng .solid on .siJ.ca gc) 
(5%MeOH/ CH2CI2) gave the desired producK 1.50 g. X().2 %). 'h NMR fCD,OD): 5 6.65 
(m. 2H). 6.55 (t, IH), 2.58 (I. 2H). 1.61 (m, 2H). 0.96 (I. 3H). 
OPreparauon of N-(2-hydroxy-3-n-propylphenyl|-N -(2-bromophenyl| urca 

N-f2-Hydroxy-3-n-propyl phenyl )-N'-(2-bromo phenyl) urca v.a.s prepared Irom 2- 
amino-6-n-propyl phenol (302mg. 2.<X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and 
filtering. (640mg.92%). 'h NMR (CD,OD): 5 8.(K) (d, IH). 7.58 (d. IH). 7 .3: (i. |H). 
7.26 (t. IH). 6.96 (dd, IH). 6.89 (I. IH). 6.78 (d. IH). 



fcxampie 97 

Prgparation of N-f2-hvdroxv-4-ethvinh>.nvii.fM'.f 7 .hromnphf>nvii .,r f.^ 

a) Preparation of 2-nitro-5-ethyIphenol 

3-ethylphenol (5.00g. 41 mraol) was dissolved in methylene chloride(40 niL) followed 
by the addiUon of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric acid (5l)niL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture wa.s 
aUowefl to sUr. After 24 hours, the rcacUon mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgSO^ and filtered. Thesolvemwas 
evaporated and chromatography of the resulung .solid on sUica gel (4'7rMeOH/ CH,C1,) gave 
the desired product(1.7 g, 25 %). 'h NMR (CD3C0CD,): 5 8.02 (d.lH). 6.99 (s.lH). 6.85 
(d. IH). 2.69 (q, 2H), 1.30 (t. 3H). 

b) PrepaFation of 2-amino-5-ethyIlphenoI 

To a solution of 2-nitro-5-cthylphenoI( Ig, 6.4mmol) in mcihanoI(250mL> was added 
10% Pd/C (100 rag). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen aunosphere was maintiuncd at balloon 
pressure overnight. The mixture was filtered through celite and Uic ccliie was washed with 
methanol, "nie solvent was evaporated and chromatography of the resulting .st)lid on silica gel 
f5%MeOH/ CH2CI2) gave the desired produci(7.5() mg. 91 %). 'h NMR {CD,OD): 5 6 41- 
6.17 (m.3H). 

OPreparation of N-(2-hydroxy-4-ethylphenyl)-N'-[2-bromophenyl| urca 

N-r2-Hydroxy-4-eihylphenyI|-N'-I2-bromo phenyl) urea was prepared from 2- amino- 
5-ethylphenoI (274mg. 2.00 mmol) according to the procedure in Gcncial Method B. The 
product was purified by precipitation from methylene chloride/ hcxancf l/2i)) and l ilicrin- 
(520 mg. 77%). 'H NMR (CD,OD): 6 7.96 (d. IH). 7.62 (.s. IH). 7.5ft (d. IH). 7.30 u. 
IH). 6.96 (t. IH). 6.82 (d. IH). 6.76 (d, IH). 



Preparation of N-l?-hYt>rPxv ^nhenvlammorarbonvi phP,iYi). f sf.[2-hmmnphrnyi| 
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a) Prcparation of 2-niirt)-6-phcnylaminocarbi)nyIphcnol 

2-Phenylaminocarbonylphenol (5.(K)g, 23 mmol) was dissolved in mclhylenc 
chloride(40mL) followed by the addiiion of sodium niiraic (2.2(lg. 25.5 mmol). The addiiion 

5 of sulfuric acid (3()mL/ 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave ihe desired product(2.5() g. 42 9f ). 'h NMR 

10 (CD3COCD3):5 8.15(d,IH), 8.09 (dJH). 7.51 {d. IH), 7.30(d. IH). 7.10(t, IH). 7.01 (t. 

IH). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nilro-6-phenylaminocarbonylphenol (Ig. 4.0 mmol) in 
methanol(250mL) was added IO%.Pd/C (100 mg). The mixture was Hushed with argon, then 
15 hydrogen was bubbled through the solution for 10 min. and a hydrogen aunosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the cehtc 
was washed with methanol. The solvent was evaporated and chromatt^graphy of the resulting 
solid on silica gel (5%MeOH/ CH2CI2) gave the desired produci(800 mg, 91%). *H NMR 
(CD.OD): 5 7.73-7.57 (m, 2H). 7.43-7.27 (m, 3H), 7.25-7.10 (m. IH), 6.94 (i. IH), 6.74 

20 (t, IH). 

c) Preparation of N-[2-hydroxy 3-phenylaminocarbonyl phenyl|-N'-|2 bromophenyI| urea 

N-f2-hydroxy 3-Phenylaminocarbonyl phcnyl|-N'-12*bromo phenyl] urea was 
prepared from 2-amino-6-phenylaminocarbonylphcnol (456mg. 2.(M) mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
25 chloride/ hexane( 1/20) and filtering. (8(K>mg,94<7. ). 'H NMR (CD,OD): NMR (CD^OD): 
8 25 (d, IH), 7.94 (d. IH). 7.75-7.57 (m. 4H). 7.4K-7.30 (m. 3H). 7.21 <i. IH), 7.02 (dd. 

IH), 6.92 (I, IH). 

^j^^rpplc 94 

30 Prpparatinn of N-l2-hvdroxv-3-cvan(>-4-methvlnhenvll-N'-r2-hromophc nvl| ure^ 
a) Preparation ot the 2-niU"o 5-methyl 6-bronio phenol 

A solution of t-butyl aminc(6,8R niL. 4 79 g. 2 equi\ .) in methylene chloride was 
treated with bromine ( 1 .67 mL. 5.2 g. I cquiv. 1 at -20 "C. The llask was then cooled 10 -7X 
T and the the 2-nitro 5-methyI 6-bromo phenol (5 g. 1 cquiv.. in mclhylenc chloride) wa.s 

35 added drop- wise with vigrous stirring. The reaction mixture was slowly warmed 10 -30 T loi 
I h. then to - 10 T for 2 hours. The reaction mixture was then partitioned beiwecn methylene 
chloride and 59r aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by fiash 
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chromaiographyfEihyl acctaic/ hcxancs) lo remove dibrominaied species. The Z-niiro 4-bromo 
5-mcihyl phenol was then selcciivcly crysiallizcd oui ol methylene chloride. A final silica gel 
column(5%eihyl aceiaie/ hexanes) yielded desired isomer in 90% puriiy.f 1 .05 g. 14%), iH 
NMR (CDCI3): 6 7.95 fd, IH. J = 10.0 Hz), 6.91 (d, IH, J = 10.0 Hz), 2.52 (s, 3H). 
5 b) Preparaiion of 2-niiro-5-meihyl-6-cyanophenol 

2- Niiro-5-meihyI-6-bromophenol ( KM) mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of triethylamine fO.I75g, 1.73 mmoi). The 
addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper fl) cyanide (155mg, 1.73mmoI). The mixture was allowed to stir at SO^'C for4 hours. 

1 0 The solvent was evaporated and chromatography of the resulting solid on silica gel (2^?^MeOH/ 
CH2CI2) gave the desired product (70 mg, 91 'h NMR (CD3C0CD?): 5 8.30 (d,IK), 
7.13 (d,lH), 2.61 (s, 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(70 mg, 0.39mmol) and tin (ID chloride (265 mg. 
15 1 . 1 8mmol) in ethanol(20mL) was heated at 8()°C under argon. After 2 hours, the starting 

material has disappeared and the solution was allowed to cool dovm and then poured into ice. 

The pH was made slighUy basic (pH7-8), by addition of solid NaOH, before being exu-acied 

with ethyl acetate. The organic pha,se was washed with brine, dried over MgS04 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on silica gel {49rMeOHJ 
20 CH2CI2) gave the desired product(175 mg, 86 7r). *H NMR (CD,OD): 5 6.87 (d, IH), 6.75 

(d.lH), 6.32 (s. 3H). 

d) Preparation of N-(2-hydroxy 3-cyano 4-methyl phenyl |-N*-f2-bromophenyll urea 

N-(2-hydroxy 3-cyano 4-mcthyI phenyl|-N*-(2-bromophenyl| urea was prepared from 
2-amino-5-methyl-6-cyano phenol (50mg, 0.34 mmol) according to the procedure in General 
25 Meihod B, The product was purified by precipitation Irom methylene chloride/ hcxanc{ 1/20) 
and filtering. (70mg, 60*7r). 'h NMR (CD?OD): 5 7.92 (d. IH), 7,68 (d. IH). 7.59 (d, IH). 
7.31 (t, IH), 7.(M) (t, IH). 6.62 (i. IH), 2.49 (s, (3H). 

^^a^)p)e 

30 Prgp^r awp pf N-f2-hvdroxv4-Carboxvnhenvl nhcnvlNN'-12-hromonhenvll »rr;> 
a)Preparation of 4-nitro-3-hydroxybenzophenonc 

3- Hydroxybcnzophenonc (3.(X)g, 15. 1 mmol) was dissolved in methylene 
chloridc{40mL) followed by the addition of .sodium nitrate ( l.42g. 16.7mmol). The addition 
of sulfuric acid f25mU 3M) was then made, foIh)wcd by addition of a catalytic annmm ol 

35 sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSOa and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (47rMeOH/ CH.Cl;) gave the desired producif 1 . 10 g. 30 % 'h NMR 
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fCD3COCD,): 5 8.23 (dJHK 7.«6 (d,IH). 7.71 (m. IH), 7,59 (d. IH). 7.48 (s, IH), 7.39 
(dd, IH). 

b) Prcparaiion of 4-amino-3-hydroxybenzophenone 

A mixture of 4-niiro-3-hydroxyben2ophenone {9(M) mg, 3.7mmol) and tin (II) chloride 
5 (2.5 g. 111 mmol) in cihanol(5()mL) was heated at 80°C under argon. After 2 hours, the 
starling material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic {pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with bnne, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
If) (4%McOH/ CH2CI2) gave the desired product(685 mg, 87 9r). *H NMR {CD:,OD): 5 7.65 (d. 
2H), 7.55 (dJH), 7.49 (1, 2H). 7,26 (s, IH). 7.!6 (dd. IH), 6.68 (d, IH). 

c) Preparation of N-[4-Carboxyphenyl-2-hydroxyphenyl)-N'-f2-bromophenyl) urea 

N.[4-Carboxyphenyl-2-hydroxyphenyll-N'-[2-bromophenyl) urea 
was prepared from 4-amino-3-hYdroxybenzophenone (330mg, 1.5 mmol) according to the 
1 5 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and niiering. (490mg. 79%). *H NMR (CD.OD): 5 8.40 (d. IH), 

8.09 (d, IH), 7.83 (d, 2H), 7.65-7,60 (m, 4H), 7.48 (s, IH), 7.43 (d. IH), 7.35 (d, (IH), 

7.10 (LlH). 

20 Example % 

Prenaraiion of N-[2-hvdroxv 3-carhnxvphenvl phenvll-N'-[2^bromophenvl] urea 

a) Preparaiion of 3-niU'o-2-hydroxybenzophenone 

2-Hydroxybcn/ophenonc (3.()0g, 15. Immol) was dissolved in methylene 
ch]oride(4()mL) followed by the addition of sodium nitrate (1. 42g. 16.7mmol). The addition 

25 of sulfuric acid (25niL/ 3M) was then made, followed by addition ol a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic lyycr was dried over 
MgSOa and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel {4%MeOH/CH:Cl2) gave the desired product(1.60 g. 44 9. i. *H NMR 

30 (CD3COCDO:5S.30{d.lH). 7.86 im,3H), 7.71 (m. IHK7.78(d. IH). 7.56 (dd 2H), 7.24 
(L IHK 

b) Preparation of 3-amino-2-hydroxybenzophenonc 

A mixture of 3-miro-2-hydroxybenzophcnonc (600 mg. 2,5mmo] I and tin f ID chloride 
( 1.7 g, 7.5mmol) in cthanol(5()mL) was heated at 8()^C under argon. After 2 hours, the 
35 starling material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
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I'iliered. The solvcni was evaporated and chromaiography of the resuliing solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product(490 mg, 92 %). 'h NMR (CD3OD): 5 7.65- 
7.40 (ni, 5H), 6.98 (d,lH), 6.86 (d, IH), 6.67 (u IH). 

c)Preparaiion of N-(2-hydroxy 3-carboxyphcnyl phenyl]-N-{2-bromophenyll urea 
5 N-|2"hydroxy 3-carboxyphenyl phenyl )-N*-[2-bromophenyl] urea was prepared from 

3-amino-2-hydroxybenzophenonc (250mg, 1.20 mmol) according 10 the procedure in General 
Meihod B, The product was purified by precipitation from methylene chloride/ hexane{ 1/20) 
and filtering. f200mg, 789? ). 'H NMR (CD^OD): 5 8.35 (d, IH), 7.96 (d, IH). 7.72 (d. 
2H), 7.65-7.50 (m. 4H), 7.35 (d. IH). 7.30 (d, IH), 7.01 (dd. (IH). 6.92 (I. IH). 

10 

Exarripjc 97 

Preparation of N-f 2-hvdrQxv 3-henzvloxv p henvll-N'-r^-bromophenvll urea 

a) Preparaiion of 2-niU'o-6-benzyloxy phenol 

2-Benzyioxyphenol (5.00g, 25.0mmol) was dissolved in methylene chloride(40mL) 
1 5 followed by the addition of sodium nitrate (2.30g, 27.5mmol). The addition of sulfuric acid 
(31ml7 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exu^cted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
20 CHjCl:) gave the desired produci(2.6 g, 43 %). 'h NMR (CD3C0CD.): 5 7.70 (d,IH). 
7.50-7.28 (m, 5H), 7.14 (d, IH), 6.92 (t, IH), 5.21 (s, 2H). 

b) PrepardUon of 2-amino-6-benzyloxy phenol 

A mixture of 2-niiro-6-bcnzyloxy phenol ( 1 .00 g, 4. lOmmol) and tin (II) chloride 
(2.75 g. 12.2 mmol) in ethanoK 150mL) was heated at 80°C under argon. After 2 hours, the 

25 starting matcnal had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made slightly basic {pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOa and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired produci(1.35 g. 88 9i ), *H NMR (CDtOD): 57.46 (d. 

30 2H), 7 40-7.35 (m,5H). 6.55 (d. IH), 6.40(d. IH). 5. 10 (s. 2H). 

b)Preparation of N-[2-hydroxy3-benzyloxy phenyn-N'-[2-bromophenyll urea 

N-(3-hcnzyloxy-2-hydroxyphcnyll-N-[2-bromophcnyl| urea was prepared from 2- 
niiro-6-bcnzyloxy phenol (430mg. 2.<K) mmol) according to the procedure in Gencnil Mcihi)d 
B. The protluci was puril'icd by piccipiiaiiun from methylene chloride/ hexane(l/2(M and 

35 liliering. (63()mg. 76% ). 'H NMR (CD,OD): 5 7.93 (d. IH). 7.58 (d. IH). 7.54-7.42 (m. 
3H). 7.40-7.25 (m, 4H). 7.(K) (l. IH). 6.69 (d. 2H). 5. 16 (.s. 2H). 



Example 9« 
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Prcnaraiion of N-3-f2-hvdroxv-S-indanonel-N'-f2^hr pmonhcnvM nre^A 

a) Pricparation of 2-hydroxy-3-nilro-5-indanone 

2- Hydroxy-5-indanone(3.(X)g, 2().0mmol) was dissolved in meihylene chloride(4()mL) 
followed by the addition of sodium niiraie (1.95g, 21.0mmol). The addition of sulfuric acid 
(25mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to sur. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgSOa and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product{1.5 g, 39 %). 'h NMR (CD3COCDO: 5 7.70 (dJH), 7.04 
(d, IH), 3.04 (d, 2H). 2.74 (d, 2H). 

b) Prenaraiion of 3-ajnino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-niU"o-5-indanone (1.50 g, 7.80mmol) and tin (II) chloride 
(5.25 g, 23.3 mmol) in ethanoI(150mL) was healed at SC'C under argon. After 2 hours, the 
starling material had disappeared and the solution was allowed to cool down and then poured 
into icc. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
exu-acted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product(1.00 g, 79 %). *H NMR (CD30D): 5 6.85 
(d,IHK 6.45 (d, IH), 2.95 (d, 2H), 2.60 (d. 2H). 

c) Prcparation N-3-[2-hydroxy-5-indanonel-N-(2-bromophenyl) urea 

N-|2-Hydroxy-5-indanonel-N'-f2-bromophenyI) urea was prepared from 3-amino-2- 
hydroxy-5-indanone (326mg, 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering 
(6I()mg, 85%). NMR (CD.OD): 5 7.92 (d, IH), 7.65 (m. 2H). 7.45 (i, IH), 7.09 (i. 
IH). 7.00 (d. IH), 2.90 (d. 2H), 2.66 (d, 2H). 

Px^plp ^9 

Preparation of fE)-N-l4-f2-(Methoxvcarbn nvn ethenvll-2-hvdmxvnhenvn.NM2. 
bromophenvH urea 

a)Prcparation of 4-niU"o-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (1.70g. 26.1 mmol). The addition 
of suU uric acid (25 tvxU 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir After 24 hours, the reaction mixture was 
diluted with methylene chloride and exu^cted with water. The organic layer was dried over 
MgSOa and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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Silica gel {4%MeOH/ CH2CI2) gave the desired producif 1 .0 g. 26 V,). 'h NMR (CD,COCDO 
6 8.07 (d. IH). 7.69 (d. IH). 7.51 (s. IH). 7.46 (d. 2H), 6.75 (d.IH). 
h) Preparaiion nr4-nitr()-3-hydFoxyniethylcinnamate 

4-Niiro-3-hydroxycinnamic acid was stirred in excess meihanol with a catalytic am«unt 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (49'rMcOH/ CHjClz) gave the desired product( 1 .0 g. 94 9r). 'h NMR (CD3COCD,): 
5 8.17 (d. IH). 7.69 (d. IH). 7.52 (s, IH). 7.45 (d. 2H). 6.75 fd.lHl. M (s. .3H). 
OPreparaiion of 4-ainino-3-hydroxymethylcinnamate 

A mixture of 4-nitro-3-hydroxymeihyIcinnamate (1.0 g, 4.5()mmol) and un (II) 
chloride (3.0 g. 13.4 mmol) in eihanoI(50mL) was heated at 80°C under argon. Alter 2 hour.s. 
the staning material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slighUy basic (pH7-8). by addition of .solid NaOH. before 
being exu-acted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO^ and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CHjClz) gave the desired product (650 mg. 75 'h NMR (CD,OD): 
67.50 (d.IH). 6.94 (s. IH). 6.89 (d. IH). 6.68 (d, IH). 6.18 (d, IH). 3.74 (s. 3H). 

d)Preparation (E)-N-f4-[2-(Methoxycarbonyl)ethenyI)-2-hydroxyphenyl]-N'-r2- 
bromophenyl] urea 

(E)-N.I4-[2-(Methoxycarbonyl) eihenyI]-2-hydroxyphenyl|-N*-f2-bromophcnyl | urea 
was prepared from 4.amino-3-hydroxymeihyIcinnamate (250mg. 1.3 mmol) according to the 
procedure in (General Method B. The product was purified by prccipiiauon from methylene 
chloride/ hexanef 1/20) and tillering. (3(M)mg, 59%). 'h NMR (CD,OD): 8 8.24 (d. IH). 8.05 
(d. lH).7.69(d. IH). 7.65 (d. IH). 7.42(1. IH).7.2I (s. IH).7.l9(d. IH).7.10(t. IHl 
6.45 (d.IH) 3.81 (s. 3H). 

Example 100 

Preparation of (E)-N-I3-l2-(Methoxvcarhnn vn eihpnvM-O.^vdroxvnhpnvll-Nr.f^- 
bromonhenvll urea N'-f2-hmmnphffnvl| 
a)Preparaiion of 3-niiro-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.00g. 18.3 mmol) was dis.solvcd in methylene 
chloride(40mL) followed by the addiuon of sodium nitrate (2.2 1 g. 26. Immol). The addiiiim 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalyUc amount 01 
sodium nitrite The mixture was allowed to stir. After 24 hours, the reaction mixture wa.s 
diluted with methylene chloride and extracted with water. The organic layer wa.s dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of die resulting solid on 
silica gel (4%MeOH/ CH.CU) gave the desired product(2.() g. 52 9< ). 'h NMR (CD,COCD,): 
5 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH). 7.19 (t, IH). 6.72 (d. IH) 
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b) Prcparaiion of 3-nitro-2-hydroxymcthylannamaie 

3-niir(>-2-hydroxycinnamic acid was stirred in excess methanol with a caialyiic amuuni 
of sulfuric acid. The solveni was evaporated and chromatography of the resulting solid on 
silica eel (4%MeOH/ CH2CI2) gave the desired product( 1 .0 g, 94 70 'h NMR (CD.C0CU>): 
S 5 8.25 (d, IH), 7.x. 15 (d, IH), 8.06 (s, IH), 7.20 (t, 2H), 6.76 (d.lH). 3,80 (s. 3H). 

c) Preparaiion of 3-amino-2-hydroxymethylcinnamate 

A mixture of 3-mtro-2-hydroxymethylcinnamate (1 .0 g. 4.5 mmob and tin (ID chloride 
(3.0 g- 13 4 mmol) in ethanol(50mL) was heated at 80*^C under argon. .After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before bemg 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. Tne solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg, 81 %). *H NMR (CD.OD): 5 8.04 (d. 
IH), 6.93 (d, 1H).6.79 (d, IH), 6.71 (t, IH), 6.43 (d, IH), 3.72 (s, 3H). 

15 d)Preparation(E)-N-[3-I2-(MethoxycarbonyI)ethenyll-2-hydroxyphenyll-N'-(2-hromophcnyl| 
urea 

(E)-N-(3-[2-(Methoxycarbonyl) ethenyll-2-hydroxyphenyl]-N -f2-bromophenyl 1 urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (1(X) mg, 0.52 mmol) according io the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. (150mg, 74%).*H NMR (CD,OD): 6 8.10 (d,lH). 80(l 
(d. IH), 7.69 (d. IH), 7.65 (d, IH), 7.42 (t, IH), 7.38 (t. IH), 7.32 (d. IHl 705 (l. IH) 
6.55 (d,lH) 3.81 (s. 3H). 

Example 101 

25 Preparation of (EVN-f3-f2-(Aminocarhonvnethenvll-2-hvdroxvnh gnvli-N'-i2-bromonhcnvl I 
urea N^r2-hromonhenvn urea 
a^Preparation of 2-hydroxycinnamide 

2-Hydroxycinnamic acid (2.00g, 12.3 mmol) was dissolved in dimethyl 
fomiamide( lOmL) followed by the addition of benzotnazol- 1 -yloxy- 

3{) tris<dimethylamino)phosphonium hcxatluorophosphaic (5.4g, 12.3 mmol) and iricihylamino ( 
l.7mL, 12.3mmol). Anr^monia gas was bubbled into the reaction mixture for M) minutes The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with mcihyienc 
chloride and exu-acied with water. The organic layer was dried over MgSO^ and filtered. The 
solvcni was cvaporau^d and chromatography of the resulting solid on silica gel (47i MeOH/ 

35 CH2CI:) gave the desired product( 1 .5 g, 75 
b)Preparation of 3-niiro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (430 mg. 5. Immol). The addition of sulfuric acid 
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(7 mU 3M ) was ihcn made, followed by addition of a catalytic aniouni of sodium niintc. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exu-actcd widi water. The organic layer was dried t>ver MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CHiClz) gave the desired product(35() mg, 36 7r). *H NMR (CD3COCD3): 5 8.19 (d, IH), 
8.02 (d. IH), 7.88 (d, IH), 7.15 (t, IH), 6 X4 (d, IH) 
c)F*reparation of 3-amino-2-hydroxycinnamide 

A mixture of 3-nitro-2-hydroxymeihyicinnamate (350 mg, 1 .7 mmol) and tin (11) 
chloride (3.0 g, 13.4 mmol) in cihanol(50mL) was heated at 80°C under argon. After 2 hours. 
10 the starting material had disappeared and the solution was allowed to cool down and then 

poured into icc. The pH was made slighUy basic (pH7-8). by addition of solid NaOH, before 
being exuactcd with ethyl acetate. The organic phase was washed with brine, dried over 
- MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
[ sihca gel (47rMcOH/ CH2CI2) gave the desired product(244 mg.8()%). 
15 d)Preparation of (E)-N-(3-I2-(Aminocarbonyl) eihenyl|-2-hydroxyphenyI]-N -[2- 
bromophcnyl] urea 

(E)-N-(3-[2-(Aminocarbonyl)ethcnyll-2-hydroxyphenyl]-N'-[2-bromophenyll urea 
was prepared from 3-amino-2-hydroxycinnamide (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexane(l/20) and filtering. (1 10 mg, 52%).'h NMR (CD^tOD): 5 8.00 (d.lH), 7.90 
(d, IH). 7.63 (d. IH). 7.55 (d, IH). 7.35 (m, 2H), 7.05 (i, IH). 6.95 (t. IH), 6.70 (d.lH) 

Preparation of (E)-N-l4-l2-(Aminocarbonvl) gthcnvll-2-hvrir <>xvnhenvll-NV|2-hromophL-nvll 

2.^ \xr<m N -f2-hrom^>phPPyi| m-^ 

a)Preparaiion o{ 3-hydroxycinnamidc 

3-Hydroxycinnamic acid (2.00 g. 12.3 mmol) was di.ssolvcd in dimethyl formamidei In 
mL) followed by the addition of bcn/oiria/oM-ylt)xy-tris(dimclhylammo)phosphoniuni 
hexafluoropho.sphaic (5.4g. 12.3 mmol j and tricthylaminc ( L7 mL. I2.3mmol). Ammonia 

.^0 gas was bubbled into the reaction mixiurc lor .30 minutes. The mixture was allowed to siir loi 
24 hours, ihc reaction mixture was diluted with methylene chloride and extracted with watci. 
The organic layer was dried over MgSOu and filtered. The soh eni was evaporated and 
chromatography of the resulting solid on .silica gel (4*;^'MeOH/ CHiCN) gave the desired 
product(I.3 g. 65 Vt ). 

35 b)Preparation of 4-nitro-3-hydroxycinnamide 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloride(40 mL) 
followed by the addition of sodium nitraic (430 mg. 5. 1 mmol). The addition of sulfuric acid 
(7 mL/ 3Mi was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixiurc was allowed lo stir. Alter 24 hours* the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS04 and nitered. The 
solvent was evaporated and chromatography ot the resulting solid on silica gel (4%McOH/ 
CHiCb) gave the desired produci(240 mg, 25 %). *H NMR (CDiCCXTDO: 5 X.()9 (d. IH), 
3 7.49 (d, IH). 7.26 (s, IH), 7.16 (d, IH), 6.71 (d, IH) 

c) Prcparation ol 4-amino-2-hydroxycinnamide 

A mixture of 4-nitro-3-hydroxymeihylcinnamaic (300 mg, 1 .40 mmol) and tin (ID 
chloride (980 mg, 4.30 mmol) in ethanol(50 mL) was heated at 80°C under argon. Alter 2 
hours, the starling material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly basic (pH 7-8). by addition ol solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dncd 
over MgSOa and filtered. The solvent was evaporated and chromatography ot the resulting 
solid on silica gel (4%MeOHy CH2CI2) gave the desired product (200 mg. 74 %). 

d) Prcparaiion(E)-N-(3-f2-(Aminocarbonyl)eihenyl]-2-hydroxyphenyI)-N'-f2-bromophenyll 
1 .'^ urea 

(E)-N-(3-(2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl|-N -f2-bromophenyl| urea 
was prepared trom 4-amino-2-hydroxycinnaraide (lOOmg. 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(l/20) and filtering. (125mg, 54%).*H NMR (CDiOD): 5 8.05 (d.IH). 7.92 
20 (d. IH). 7.60 (d, IH), 7.4 5 (d, IH), 7.35 (t, IH), 7.05 (m, 2H), 6.50 {d,lH) . 

Example 103 

Preparauon of N-l2 -hvdroxv 4-(phenvl ami no carhoxv) nhenvll N -12-bromophenvll urea 
N-[2-hydroxy 4-(phenyl amino carboxy) phenyl |-N'-|2-bromophenyl J urea was 
25 prepared from .5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol I according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexancC 1/20) and filtering. ( 150 mg, 707^ ). *H NMR (CD,OD): 5 8.25 (d. IH). 
8.(KI (d. IH), 7.75 (d, 2H), 7.64 (d. IH), 7.50 (d, 2H), 7.41 (m, 3H), 7.16 (t. IH). 7.05 (t. 
IH) 

.^0 

Examplg |04 

Prenaration of N-l4-aminocarbonvl-2-hvdroxvnhcnvll-N-l2-hrnmonhenvll urea 

.\-|4-Ammocarbonyl -2'hydroxyphcnyll-N'-I2-brt)mophcnyl| urea was prepared trom 
5-aminocarbonyl-2-amino phenol (304 mg, 0.50 mmoli according to tlie procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexano( 1/20) 
and filtenng. (440 mg, 627. ). *H NMR (CDiOD): 5 8.09 (d. IH). 7.91 (d, IH). 7.60 (d. 
IH). 7.45 (m. 3H), 7.00 (d. IH). 
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Example 105 

PrC[)arationorN-f2-Hvdroxv-3.5.6-lrtnuomphflnvluNJ- - (2-hn>mnph('i1Y!)nTf 1 

N-{2-Hydroxy-3.5.6-irinuorophenyl).N'-(2-br()mophenyI)urca was prepared Irom 
3.5.6-irinuoro-2-hydroxyaniline (83 mg. 0.51 mmol) and 2-(bromophcnyl)is(icyanaic (I(K) 
mg. 0.53 mmol) according to ihe procedure in General Method B. The product was purilicd 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H) . 

Examnle 106 

Preparation of N-(2-HvdrQXV-3-nuoro-4-trinuoromethvlph e nvh-N'-n-hrnmonhenvl)iirfa 

N-{2-Hydroxy-3-nuoro-4-irifluoromethylphenyl)-N'-(2-bromophenyl)urea was 
prepared from 4-!rifl»orGrr.eihyl-3-nuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanaie (243 mg. 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexanereihyl acetate) gave the tide compound (20 mg, 49r). EI-MS m/z 39! (M-H) . 

Examnle 107 

Preparation of N-(2-Hvdroxv.3-indnphpnvn.N'.f2.hrn p onhenvl>tirea 

N-(2-HydroxyO-iodophenyl)-N'-(2-bromophenyl)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(K) mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
according to the pmcedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexanerether) gave the tiUc compound 
(40 mg. 119?). 'h.\MR (DMSO): 8 9.45 (.s. IH).9.l5(s. IH). 8.8 (.s. IH).7.95(d. IH). 
7.8 (d. 1H).7.65 (fl. IH). 7.4 (d. IH), 7.3 (t. IH). 7.0 (t. IH). 6.65(1. IH). 

Examnle 108 

Preparation of N-l2-l[12-Orinu»rompth v |>nhenvli.sullonvllaminolphcnvll-N--f?- 
b^on1(>phenyhllryf^ 

a) Prcparauon of |2-12-(trifluoromcthyl)phcnyl|(.sulfonamido)anilinel 

The title compound was prepared acct)rding to General Method C using 2- 
(irinuoromethyDbcnzcnesulfonyl chloride (I cquiv.i. The product was purified by 
chromatography on .silica gel (methylene chloridc:mcthanol) (1.04 g. 33'^ ). EI-MS m/z 317 
(M+H)'. 

b) Prcparaiion of .\-|:-|||2-(u•i^uoromethyl)phcnyll.suIfonyl|amino|phenvll-N■-(2- 
b^omophcnyl)urea 

The title compound was prepared u.sing|2-|2(trillu()romcihyl)phenylJ 
(sulfonamido)aniline (1.04 g. 3.2 mmol) and 2-fhromophenyl)i<t(Kyanaic (6.52 mg. 3.2 mmoli 
according to General Method B. The .solvent was evaporated to give the desired urea (1.03 g. 
6l7r). EI-MS m/z 5 14 (M+H)*. 
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Preparaiion of N-(2-Bromophcnvl)-N'-f2-dimeihvlaminosuifonvlamin(>lphcnvllurca 

5 a)Preparaiion of (2-| l,l-(dimcihylamino)IsuUonamidoanilinel 

The title compound was prepared according to General Method C using 
dimcthylsulfamoyl chloride ( I equiv.). The product was purified hy chromatography on silica 
gel (methylene chloride:meihanol). ES-MS m/z 216 (M+H)*. 

b)Preparaiion of N-(2-Bromophenyl)-N-[2-(dimethylaminosuHonylamino|phcnyl)urca 
10 The title compound was prepared from (2-[ Kl-Cdimeihlyamimiisulfonamido- 

aniline (137 mg, 0.6 mmol) and 2-(bromophenyl)isocyanate (!26 mg, {).(} mmoi) according lo 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetateihexane) gave the desired urea. EI-MS m/z 413 (M+H)* 

15 Example 1 10 

Preparation of N-r2-( Phenethvlsulfonviamino) nhenvlUN^(2>bromophcnvnurea 

[i-(Phcneihylsulfonamido) aniline] (example 60, 300mg, 1 .09 mmol) was placed in a 

Parr shaker bottle containing palladium ( 1 80 mg) under an argon stream. Methanol ( 1 50 mL) 

was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
20 mixture was filtered through Celile and the filtrate was evaporated to give the desired aniline 

(269 mg. 90%l EI-MS m/z 277 (M+H)*. 

b)Preparation of N-(2-(Phenethylsulfonylamino)phenyI|-N -(2-bromophcnyl)urca 

The title compound was prepared from (2-(phencthylsulfonamido) anilincl (269 mg. 
0.97 mmol) and 2-(bromophenyI)isocyanaic (193 mg, 0,97 mmol) according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (3S4 mg. 7K'7f ). EI-MS 
m/z472(M-HV. 

Pxunipig 1 1 1 

Preparation of N42-If 2-acetamido-4-methvlthiazol-5-vl)sulfonvlaminolnhcnvll7N'-(2- 

30 brompphenyDurgf^ 

a)Prcparaiionof |2-[(2-acctamido-4-methyl-5-lhiaA)lcKsulfonamido|anilinc| 

The title compound was prepared usinu 2-acciamido-4-mclhyl-5-ihia/olcsulfonyl 
chloride ( 1 equiv. i according to General Method C A solid precipatated from ihe reaction 
mixture and was filtered lo give the desired aniline (1.68 g, 527^ ). ES-MS m// 327 (M+H)* 
35 b)Prcpardiionof NM2-l(2-acciamido-4-methylihiazol-5^vl)sulfonylamini)|phcnYlI-N^ 

bromophenvDurea 

The title compound was prepared from |2-|(2-acetamido-4-methyl-5- 
thia/.ole)sulfonamidolaniline] (1.68 g,5.l4 mmol) and 2-fbromophenyl)i.socyanatc 
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f 1.(12 g. 5. 14 mmol) according lo General Mcihod B. The produci was prccipiiaied Irom cihyi 
acciatc/hcxanc f22()nig, EI-MS m/z524 (M+H)*. 

Examnic 112 

S Prenaraiion of N-l2-hvdroxv-4-cvanonhenvll-N .l4-phrn vinhenvll utca N-(2-Hydroxy-4- 
cyanophenylI-N'-(4-phenyiphenylJ urea was prepared from 2-amino-5-cyanophcnol (6()mg. 
0.45 mmol) according to the procedure in General Method B. The product was purified hy 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 1 35 mg. 757^ ). ' H NMR 
(CD?OD): 5 8.33 (d. IH). 7.71-7.29 im, 9H), 7.25 (d. IH).7.l2(.s. IH). 

10 

Preparation of N-r2-hvdroxv-4-cvannnhenvn.N'-r? 3-dichlornnhpnvll iin-a 
. N-[2-Hydroxy-4-cyanophenyl)-N'-(2,3 dichlorophenyl) urea was prepared from 2- 

amino-5-cyanophenol (60mg. 0.45 mmol) according to the priKedurc in General Method B. 
1 5 The product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering. 
(125mg. 86%). 'H NMR (CD,OD): 6 8.27 (d, IH). 8.15 (m. IH). 7.39-7.20 (m. 2H). 7.16 
(d. IH). 7.06 (s. IH). 

Example 1 14 

20 Prenarauon of N-12-hvdroxv-4-cvannph envll-N'-f2-methoxvnhenvn iirpa 

N-(2-Hydroxy-4-cyanophenyl)-N*-f2-methoxyphcnyI) urea wa.s prepared from 2- 
amino-5-cyanophcnol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering 
( 105mg, 83'-? ). 'H NMR (CD,OD): 5 8.26 (d. IH). 8.02(d. IHi. 7 I4(d. IH). 7.05 (.s. 

25 IH). 7.(X)-6.83 tm. 3H), 3.84 (s, 3H). 

Preparation of N I2-hvdroxv-4-cvam»phcnvll-N'.l3.m gthnxvnhL'nvll nr.-;. 

N-|2-Hydroxy-4-cyanophcnyl|-N"-|3-methoxyphenyl| urea wa.s prepared from 2- 
30 amino-5-cyanophenol (6()mg. 0.45 mmol) according to the procedure in General Method B 
The produci was purified hy precipitation from methylene chlnndo/ hcxano( l/20» and hltcrmi: 
n02mg. 80'^f ). 'h NMR (CD,OD): 8 8.25 (d. IH). 7.2.5-7 OS (m. 3H). 7.04 (.s. IH). 6 91) 
tl. IH). 6..5K (d. IH). 



Example 116 

Preparation of N-r2-hvdn)xv-5-nuoron henvll-N'-f2-hromophcnvll moA 
a)Preparation of 2-amino-4-nuorophcnol 



wo 96/25157 



PCT/US96/02260 



-76- 

A mixture or4-nuor()-2-mirophcnol(lg. 4.64m mol) and tin fll) chloride (5.4 
24.2mm()l) in cihanol(5()mL) was hcaicd ai under ariion. Alter 2 hours, the starling 
material had disappeared and the solution was allowed to codI down and then poured inio icc. 
The pH is made slightly basic (pH7-«), by addition or solid NaOH, before being exu-acted with 
ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH.Ch) gave the desired produci{622 mg. 85 7r ). *H NMR (CD,OD): 5 6,51 (dd. IH). 6.32 
(dd, IH), 6.17 (ddd, IH). 

b)Preparation of N-|2-hydroxy-5-nuorophenyl|-N'-f2-bromophenyl) urea 

N-f2-Hydroxy-5-nuorophenyI|-N'-[2-bromophenyll urea was prepared from 2-amino- 
6-nuoro phenol (254njg, 2.{X; mmoD according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(520mg,80%). *H NMR (CD,OD): 5 7.88 (d, IH), 7.79 (dd. IH), 7.57 (d, IH), 7.31 (i, 
IH). 7.00 (t. IH), 6.76 (dd, IH), 6.57 (ddd.IH). 

Example 117 

Preparation of N-[2-hvdroxv-5-trinuQromcthvlphenvl |-N'>(2-hromonhenvll urea 

a) Preparation of 2-amino-4- irinuoromethylphenol 

A mixture of 4-trinuoromethyl-2-nitrophenol( 1 .0 g, 4.«mmol) and tin (II) chloride (5.4 
g, 24.2 mmol) in ethanoK 1 50mL) was heated at 8()**C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed lo cool down and then poured into icc. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (497 MeOH/ 
CH2CI2) gave the desired producl(7()X nig. 83 9^. *H NMR (CD.OD): 8 6.87 {s. IH), 6.KU 
(d. IHK 6.69 (d, IH). 

b) Prcparation of N-f2-hydroxy-5-irinuoromcthylphcnyl|-N*-I2-bromophenyl| urea 

N-|2-hydroxy-5-trinuoromcLhylphcnyl|-N'-|2-hromophenyl| urea was prepared Irom 
2-amino'4-trilluoromelhylphenol (354mg. 2.(K) mnioh according lo the procedure in General 
Method B. The product was purified by prccipiuiiion nom methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering, (4y()mg.65^; ). *H NMR (CD^OD): 5 8.40 (s. IH). 
7.94 (d. IH). 7.60 (d, IH). 7.35 (I. IH). 7.18 (d. IH). 7.03 (i, IH). 6.95 (d. IH) 

Example 118 

Prenaration of N-l2-hvdro.\vnhenvll-N'-l2-hromonhnivll urea 

N-(2-hydroxyphcnyll-N'-(2-bromo phenyl| urea was prepared from 2- amino-phenol 
( 14 Img. 1.30 mmol) according to the procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. (3(K)mg.75^A ). 
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I 



H NMR (CD.OD): 5 8.05 fd. IH). 7 49 (d. IH). 7.25 (i. 2H). 6.96 (i. IH). 6.9(1 a. 2H). 
6 6K (I. IH) 



Example 119 

Prcpar^tjpn of N-(tran.s-3-Mvrl ?-hvdn> xv nhpn vii.N-.f7-hrnn,, .ph>.,^ Yll 

a) Prcparaiion of irans-6-siyrI-2-nitrophenol 

Tran.s-2-siyrlphcnol (5()() mg. 2.55 mniol) was dissolved in mclhylenc chloride(4()mL) 
lollowcd by ihe addition of .sodium nitraie (240 mg, 2.8 1 mmol). The addition of sulfuric acid 
(3 mL of 3M) was then made, followed by addition of a catalytic amount of sodium niintc. 
The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride <.nd cxiracied wiLh water. The organic layer was dried over MgSOa and 
nitercd. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (200 mg. 36 %). 'h NMR (CD3COCD,): 5 
8.05 (d. IH). 7.90 (d, 2H).7.65-7.20 (m.7H),7.0O (t.lH). 

b) Prcparation of trans-6-styrl-2-aminophenol 

A mixture of iran.s-6-.styrl-2-niirophenol (200 mg. 0.83 mmol) and Un (II) chloride 
(560 mg. 2.60 mmol) in cihanol(50mL) was heated ai 80»C under argon. After 2 hours, the 
.starting material has disappeared and the solution was allowed to cool down and then poured 
into icc. The pH is made .slightly basic (pH7-8), by addiuon of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO* and 
filtered. The .solvent was evaporated and chromatography of the resulting solid on silica gel 
m McOH/ CH;C1:) gave the desired product (.50 mg. 29 S? ). 'h NMR (CD,OD): 5 7.51 (m. 
3Hl 7.29 (m. mn.W (I. IH). 7.(M> (m. 2H). 6.69 (m. 2H). 
c (Preparation of N-|irdns-3-siyrl-2-hydroxyphenyl|-N'-(2-bromophcnyl| urea 

N-(irans-3-.styrl-2-hydroxyphenyll-N-(2-bromophenyl| urea was prepared from trans- 
6-.s.yrl-2-amtnophcnol (35mo. (). 1 7 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from mclhvlcne chloride/ hcxanc( 1/20) and filtcrin" 
(.36nig. 53'A ). 'H NMR (CD,OD): 57.97 (d. IH). 7.62-7.48 (m. 4H). 7.45-7.26 ,m. 5H).^ 
7.25 (I. IH). 7.15 Id. IH). 7.01 (i. IH). 6.88 (t 2H). 



Example l?(i 

PrcPitraiion of N'-C-hvdroxv-^ 4-dichlnmp h,»,^ Y| |.N-l^ni,>thnvY ph''""M 

N-|2-hydroxy-3.4-dichlorophenyI|-N-|2-methoxyphenyl] urea was prepared from 2- 
amino-5.6-diclUornphen(>l (XOmg. 0.50 mmol. example 82h) according 10 the procedure in 
General Method B. The product wa.s purified by precipitation fmm methylene chloride/ 
hcxanc(l/20) and llltcrins!. fl25mg.77^). 'h NMR (CD,OD): 5 8.02 id. IH). 7.79 (d. IH). 
7.05-6.86 tni. 4H). 3.92 is. 3H). 
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Example 121 

Prcparaiion of N-l2-hvdroxv-3.4-dichloronhenvl1-N'-14-methoxvnhcnvll urea 

N-(2-hydroxy-3.4-dichlorophenyl]-N'-|4-methoxyphenyl) urea was prepared from 2- 
amin()-5,6-dichlorophenol (8()mg, 0.50 mmol, example 82b) according lo the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./2()equiv.) and filtering. (120mg, 74%). 'h NMR (CD.OD): 6 7.89 (d, IH). 
7.35 (d. 2H), 6.99 (d. IH). 6.90 (dd. 2H). 3.80 (s. 3H). 

Example 122 

Preparation of N-12-hvdroxv-3.4-dichlornnhenvll-N'-r3-trifluornme!hv!phgnv!l ur£a 

N-(2-hydroxy-3,4-dichlorophenyI)-N'-|3-irifluoromethylphenyll urea was prepared 
from 2-amino-5.6-dichlprophenoI (80mg, 0.50 mmol, example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(lequiv720equiv.) and filtering. (130mg, 71%'). 'h NMR (CD,OD): 5 7.96 
(d. 2H). 7.60 (d, IH), 7.48 (l. IH), 7.30 (d. IH), 7.00 (d, IH). 

6?tampte 123 

Preparation of N-f 2-hvdrox v-3.4-dichlororihenvll-N'-t2-nhenvlnhenvll urea 

N-|2-hydroxy-3.4-dichlorophenyll-N'-(2-phenylphenyl] urea was prepared from 2- 
amino-5.6-dichlorophenol (80mg, 0.50 mmol. example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./2()equiv.) and filtering. (I lOmg. 597r). 'H NMR (CD,OD): 5 7.77 (d. IH). 
7.73 Id. IH), 7.53-7.14 (m. 8H). 6.95 (d. IH). 

Example 124 

Preparation of N-[2-hvdroxv-3.4-dich lnronhcnvn-N'-i2.3-dichloronhcnvll urea 

N-|2-Hydroxy-3.4-dichlorophcnylI-N'-|2.3-dichlorophenyl| urea wa.s prepared from 
2-amino-5.6-dichlon)phcnol (80mg. 0.50 mmol. example 82b) according lo the procedure iii 
General Method B. The product wa.s purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. fl3(>mg. 719f ). 'h NMR (CD,OD): 5 K.(>6 (dd. IHi. 
7.91 (d. IH). 7.25 (m. 2H). 7.(H) (d. IH). 

Example 125 

Preparation of N-l2-hvdrox v-4-i.sonronvlphenvll-N'-[3-trinuoromethvlphcnvll urea 
a)Preparation of 2-nitro-5-isopropylphenoI 

3-i.sopaipylphenoI (3.(K)g. 22 mmdil wa.s dis.solved in methylene chloride(40ml) 
followed by the addition of .sodium nitfatc (2.()6g. 24mmol). The addition of sulfuric acid 
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(25mI7 3M) is then made, followed by addition ol a catalytic amount of sodium niiriic. The 
mixture was allowed to stir. After 24 h, the reaction mixture is diluted with methylene chlondc 
and extracted with water. The organic layer is dried over MgSO, and filtered. The solvent wa.s 
evapt)raied and chromatography of the resulting solid on silica gel (4^ MeOH/ CH.CU) gave 
the desired producK l.09g. 27 %). 'h NMR (CD3C0CD,): 5 7.95 (d. I H). 7.62 (d. I H). 7. 1 1 
(d, IH). 2.95 (ni, IH), 1.24 (d. 6H). 
h) Preparation of 2-amino-5-isopropylpheni)l 

To a solution of 2-nitro-5-isopropylphenoI(lg. 6.4 mmol) in mcthanoKSO mL) wa.s 
added 10% Pd/C (100 mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the eeiitc was wajshed with 
meihanol. Tne solvent was evaporated and chromatography of the resulting solid on silica 2cl 
(5%MeOH/ CH2CI2) gave the desired product(775 mg. 93 9<). 'h NMR (CD,OD): 6 6.7 1 - 
6.44 (m. 3H). 2.73 (m, IH). 1.20 (d. 6H). 

c) Preparation of N-(2-hydroxy-4-isopropylphenyl|-N'-(3-trifluoromeihylphenylJ urea 

N-[2-hydroxy-4-isopropylphenyl]-N*-[3-trifluoromethylphenyll urea was prepared 
from 2-amino-5-isopropylphenol (75mg. 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from meUiylene chloride/ 
hexane(Iequivy20equiv.) and filtering. (I40mg. 839?-). 'h NMR (CD,OD): 5 7.91 (d.2H). 
7.62 (d. IH). 7.47 (t. IH). 7.39 (d. IH). 6.75 (s. IH). 6.72 (d. IH). 2.80 (m. IH). 1 21 (d 
6H). 



Examnlc; 126 

PlCParalion of N-[2-hvdn)XV-3.nanhthvll.N'.f-' V d ichlnrnnhr^nvll 

N-|2-hydroxy-3-naphthyl]-N -|2.3-dichlorophenyll urea was prepared from 3-amin.. 
2-naphihol ( I60mg. I .(M) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc( lcqui\'./20cquiv . ) and 
filtering. (285mg. 829? ). 'h NMR (CD,OD): 5 8.48 [s. IH). 8. M) (d. IHl. 7.6K (d. IH,. 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 (d. IH). 



Example 127 

PrcparaH<)n PrN-i2-lf2.3-Dirhlorothipn-5-vni.stiHnnvlMmi n olnhenvll-\ .(2-hr»m()nhrinl.M. 
a)Preparauonol(2-|(2.3-Dichh)rothien-.vyl)|.sulfonylaminoaniline| 

The title compound was prepared according in General Method C asinc 2.3- 
dichlorothiophcnc-5-sullonyl chloride (( 1 eq). The product was purified by llajih 
chromatography on silica gel (ethyl acctate/hexanc 2()/8()-methylcnc chhmde.methanol 90/10! 
( 1 .25 g. 39 9r ). EI-MS m/z 32 1 (M-H) 



wo 96/25157 



PCTAJS96/02260 



-80- 

b)Prcparaiion of N-|2-|(2.3-Dichloroihicn-.S-yl))sulfonylamin()|phcnyl|-N'-(2- 
bromophenyOurea 

The liUe compound was prepared from I2-((23-dichloroihicn-5- 
yl)]sulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bronf)ophcnyl)isocyanaic (76K mg, 3.9 
5 mmol) according to General Method B. The product was purified by Hash chroniaiocraphy on 
silica gel (ethyl acctaierhexane 3(^0) (272 mg. 13 %) EI-MS m// 520 (M-H) 

preparation of N-[2-l (3.5-Bistrinuoromethvlphcnvnsulionvlaminolnhcnvl l-N'-(2- 
10 hromophenvnurea 

a) Preparation of (2-(3,5-BisurinuoromethylphenyI)suUonylaminoaniline| 

The lilJe compound was prepared according to General Method C using 3,5- 
(bistrifluoromethyDphenylsulfonyl chloride (1.28 g,4.! mmol) and o-phenylenediaminc (441 
mg, 4. 1 mmol). The product was purified by flash chromaiography on silica gel (methylene 
15 chloridermethanol 95/5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2-((3,5-Bistrifluoromethylphenyl)sulfonylamino|phenylI-N'-(2- 
bromophenyDurea 

The tide compound was prepared from [2-(3,5-bisu^ifluoromeihylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophenylisocyanaic (305 mg, 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography on silica 
gel (ethyl acetate :hexane 30/70) (10 mg, 1 %).E[-MS m/z 580 (M-H) 

Example 12V 

Preparation of N-[2-t (2-Benzvl)sullonvlaminol-(5-irinuoromeihvl)PhcnvU-N -(2- 

25 hmmnphenvnurca 

a)Preparation of |(4-BcnzyIsulfonylamino)-(3 -niu*o)-bcn/.oinlluondL | 

4-Amino-3-nitro-bcnzotriiluoridc ( 1 .0 g. 4.K5 mmol » was mixed in DMF and ihi^ 
reaction mixture was cooled lo ifC. Sodium hydndc (175 mu. 1.2h mmi>l) was added lo the 
cold mixture and allowed to mix for ten minutes ( a deep red coUir was noted). 

30 Toluenesulfonyl chloride (925 mg. 4.K5 mmol) was added ( reaction ci>lor changed m yellow ) 
and the reaction was mixed for sixteen hours at room icmpcraiurc. The reaction was quenched 
in NHiCl and extracted with ethyl acetaic:hexanc ( 1:1). The product was purified b\ Hash 
chromatography on silica gel ( ethyl accLate:hexanc 30/70) (X7S mg. 52 7, ) EI-MS m//. 359 (M- 
H)\ 

35 b)Preparaiion of l(4-BcnzyIsullonylannno)-(3-amino)-ben/oirinuonde | 

|(4-Benzylsulfonylamino)-f3-nitro)-benzotrinuoride (230 mg. 0 64 mmoh was mixed 
in methanol and poured into a Parr boulc. Palladium on carbon ( 1 5 mg I was added under an 
argon su-eam. The reaction mixture was placed on a Parr shaker ( 53 psi, H:) for several 
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hours. The rcaciion mixiurc was lilicrcd ihrough Celiic lo give ihc liilc compound. (2 10 m 
9y%)EI-MSni/z32y (M-H) . 

OPrcparaiion of N-(2-f(2-Bcnzyl)sullonylaminoI-(5-trinuort)mcihyI)phcnyl|-N-(2- 
bromophcnyI)urea 

The uUc compound was prepared Irom |(4-benzylsulfonylamino)-(3-amino)- 
benzoirinuoridc (210 mg. 0.64 mmol) and 2-hromophenyIis(K"yanaie ( 126 mg. 0.64 mmol) 
according lo ihc procedure in General Method B. The product was purilled by nash 
chri)maiography on silica gel (ethyl acetate: hexanc 30/70) (70 mg. 21^;? ) EI-MS m/z 526 (M 
H) 



E?tamnlg 130 

FrenaraHOn Pl N-r2-f2-(VNitmDhcnvl).stlir(>nvlaminolnhf>nvl|.^ l '.(2-hmmnpl^f.pYl)n p.fl 

a) Preparaiion of [2-((3-Niirophenyl)sulfonylaraino)anilineI 

The title compound was prepared according to General Method C using 3- 
nitrobenzenesulfonyl chloride (1 eq). The product was purified by flash chromatogrphy on 
silica gel (methylene chloridermethanol 96/4).(l .07 g. 37 9r) EI-MS m/z 294 (M+H)* 

b) PrcparationolN-(2-[(3-Nitrophcnyl)sulfonylaminoIphenyl]-N-(2-bromophenyI)urea 

The title compound was prepared from l2-(3-nitniphenyl)sulfonylaminoaniIinel (590 
mg. 2.0 mmol) and 2-(bromophenyl)isocyanaie (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purified by flash chromatography on silica 
gel (ethyl aceiate:hexanc 30/70) (4(X) mg, 4m ). EI-MS m//. 489 (M-H) 

Example 131 

PrcparaiHm <M N-[2-f?-f4-Phpm>xvnhenvl)s»lionviamin..ip^,Pn v ii-N"-f?-hnim/,p>^^.iyi, ,.p> f. 

a) Prcparaiion of I2-((4-Phcnoxyphcnyl)sulfonylamin«)anilinc| 

The title compound wa.s prepared according to General Method C using 4- 
phcnoxyphcnylsulfonyl chloride (969 mg. 3.6 mmol) and t)-phenylcnediaminc (3(M> mg. 2.77 
mmol). The reaction mixture was paititi.)ncd between water (2(M» ml) and tolucnc.meihylcn 
chloride ( 1 :3). The organic pha.sc collected and the methylene chloride evaporated leaving th^ 
toluene. Hcxane added and the product prccipaiaied from .solution. (317 mg. .34 9. ) EI-M.S 
m//.34l(M+Hi' 

b) Prcparaiion of N-(2-|(4-Phenoxyphcnyl).sulfonylamui.)|phenyl|-N'-(2-bromophcnyl)urca 

The title compound was prepared from I2-(4-phcnoxyphcnyl)sulfonyl 
aminoaniline (276 mg. 0.8 mmol) and 2-(bromophcnyl)i.st)cyanate (161 mg. 0.8 mmol) 
according to the proccdurcd in General Method B. The prx)duci was purified by Hash 
chromatography on silica gel (ethyl acetate :hexanc 30/70) (240 mg. 55 9r) EI-MS m/z 536 (M- 
H) 



le 
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Example 132 

Prpp^^niiion of N412 -nS)-l()-Camphorsuironvlaminolphenvll-N'-(2-hmmonhcnvn 

a) Prcparaii()n of 2-((lS)-l()-CamphorsulfonyIamino)aniline 

5 The liilc compound was prepared according lo General Meihod C using { 1 S){+)- 10- 

Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phcnylenediaminc (5(X) mg. 4.6 mmol). 
The rcaciion mixture was partitioned between water (200 ml) and toluenc:methylenc chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. ( 1 30 mg, 9%) EI-MS m/z 

10 323 (M+H)' 

b) Preparation of N-[(2-(lS)-10-Camphorsulfonylamino]phenyl!-N'-(2-bromophenyl)urea 

The title compound was prepared from [2-(lS)-l()-camphorsulfonylamino)aniline (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg, 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
15 methylene chloride:hexane. (200 mg, 95 %). EI-MS m/z 518 (M-H)' 

Example 133 

Pmparation of N-lf2-f IR)- IO-Camp horsulfonvlamino1phenvl1-N'-(2-hromonhcnvl)urea 

a) Prcparation of 2-((lR)-IO-Camphorsulfonylamino)aniline 

20 The title compound was prepared according to General Method C using ( I R)(-)- 10- 

camphorsullonyl chloride ( 1. 16 g. 4.6 mmol) and o-phenylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was pariiiiimcd between water (2(K) mL) and tolucnc:mcthylenc 
chloride! 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the toluene Hexane was added and ihc product prccipiiated from solution (563 mg. 38^^ ) 

25 EI-MS m/z 323 (M+H)* 

b) Prcparation of NMI2-{lR)-10-Camphorsulfonylaminolphenyll-N'-(2-hromophcnyUurca 

The title compound was prepared from | l-(IR)- IO-camphorsulionylaminoanilinc| (563 
mg. 1 .75 mmol) and 2-(bromophcnyl)isocyanatc (346 mg, 1.75 mmol) according to the 
procedure m General Melhi)d B. The product was purified by Hash chromatography on silica 
30 gel (cihyl acciate:hexane 30/70) (263 mg, 29 9r ) EI-MS m/z 5 1 8 (M-H) 

Example 134 

Pa>p:iraui)n t)f N-I2-1 2-(2-Nitr(>-(4-trinu(m>methvl)nhcnvl).sulfonvla mint^iphenvl-N'-(2- 
[>n)nu)phLMivhurca 

33 a)Prcparauon of |2-|(2-Nitro>-(4-U'illuoromethyl)phenyl|sulfonylamino|anilinc 

The title compound was prepared according lo General Method C using 2-niiro-4- 
(trinuoromcthyl)benzcnesulfonyl chloride (1 eq). The product was purified by fla^h 
chromatography on silica gel t methylene chloridc:mcihanol 96/4) (875 mg. 25 9f ) EI-MS 
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ml/. 362 (M+H)' 

b).Prcparaiion of N-|2-|2-(2-Niiro-{4-irinuoromeihyI)phcnyl)sulfonylamin()|phenYl-N'-(^ 
bromophcnyDurea 

The liilc compound was prepared Irom l2-[f2-nitro)-(4-iritluoromcthyI) 
5 phenyl |sulfonylamino|anilinc (740 mg. 2. 1 mmol) and 2-(bromophenyI)isocyanate (406 mg. 
2. 1 mmol) according to GeneraJ Method B. The product was purified by Hash 
chromatography on silica gel (ethyl aceiaterhcxane 30/70). The product was further purified bv 
recr>'stallization in ethyl accute:hexane. (320 mg, 28 %) EI-MS m/z 557 (M-H) 

E?c^ple 13^ 

10 Preparation of N-f2-hvdroxv-4-azidophenvl)-N'-(2-iodophenvnurea 

a) Preparaiion of N-(2-hydroxy-4-aminophenyl)-N'-{2-iodophenyr)urea 

To a solution of N-(2-hydroxy-4-niurophenyI)-N*-f2MOdophenyl)urea (220 mg, 0,55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled lo room temperature. The reaction mixture was 
1 5 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic exu^cts 
were combined, dried over MgS04, filtered and concentrated under reduced pressure to give 
product (180 mg, 89%). EI-MS m/z 370 (M+H)* 

b) Preparation of N-(2-hydroxy-4-azidophenyl)-N-(2-iodophenyI)urea 

The N-(2-hydroxy-4-aminophenyl)-N*-(2-iodophenyl)urea(77 mg, 0.21 mmol) was 
20 added to HCl/H.O (0.2 1 mL/0.42 mL), and cooled to O'^C. Sodium nitrate (14.5 mg, 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at O^^C for 30 
minutes. Sodium azidc ( 14 mg, 0,2 1 mmol) was added to reaction mixture and it was warmed 

10 room temperature. The reaction mixture was stirred at room temperature for 18 hi)urs. Then 

11 was extracted with three times by ethyl acetate. The organic extracts were combined, dried 
2.^ i>vcr MgS04- filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel (hcxanc : ethyl acetate; 5:1 ) gave product (20 mg. 247^ ). EI-MS m// 
3%(M+H)-. 

Example 136 

311 Preparation of N-(2-hvdroxv-3-azidophenvl)-N'-(2'hromophenvl)urea 

Preparation of N-(2-hydroxy-3-aminophenyl)-N*-(2-bromophenyI)urca 

To a solution of N-(2-hydroxy-3-niirophcnyI)-N*-(2-bromophcnyl)urca (3(M) mg. 
mmoh in ethanol (20 mL). Tin chloride (95K mg. 4.25 mmol) was added. The reaction mixture- 
v\ as stirred at rellux lor 16 hours then Ci)oled in room temperature. Tha reaction mixture was 
35 basified lo pH K with aq. NaHCO^ then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS04. filtered and concentrated under reduced pressure to give 
product (274 mg, 99'^ ). EI-MS m/z 323 (M+H)V 
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b) Prcparaiion of N(2-hydroxy-3-azidophenyl)-N'-(2-bromophcnyI)urcii 

The N-(2-hydrt)xy-3-aminophcnyl)-N'-(2-bromophenyl)urca(274 mf. ().K5 mmoD was 
added U) HCl/HiO (O-R.") mL/1 .7 mL). cooled lo ()"C. Sodium nilraic (5)8.6 mg. 0.«5 mmol ) 
was added lo the reaciion mixiurc. The reaciion mixture was stirred at ()"C lor 30 minutes. 
5 Sodium azidc (55 mg. 0.85 mmol) was added to reaction mixture and ii was watincd lo room 
temperature. The reactitm mixture was stirred at room temperature for 18 hours then ii was 
cxUcicted with three times with ethyl acetate. The organic extracts were combined, dncd tnci 
MgS04. filtered and concentrated under reduced pressure and chromaiography ot the resulting 
solid on silica gel (hexanc : ethyl acetate: 5: 1 ) gave product (2 10 mg. 7 1 9r). EI-MS m/z .349 
10 (M+Hr. 

E^tamptc 1?7 

Prepararion of N-[2-hvdroxv-3-cvanonhenvl1. N'-l2-methnxvnhenvl1 urea 

N-(2-hydroxy-3-cyanophenyll-N'-(2-meihoxyphenyl) urea was prepared from 2- 
15 amino-6-cyanophenol (134mg, 1.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxane(lequiv./2()cquiv.) 
and filtering. (230 mg, il9c). 'h NMR (CD3OD): 5 8.06 (d, IH). 7.79 (d. IH). 7.49-7.35 
(m. 2H). 7.05-6.87 (m. 3H). 3.95 (s. 3H). 

20 Example 138 

Preparation of N-l2-hvdroxv-3-cvanonhenvll- N'-13-triflunromethvlphcnvll urea 

N-[2-hydroxy-.^-cyanophenyl|-N'-|3-u-inuoromethylphcnyll urea was prepared Irnm 

2-amino-6-cyanophcnoI ( 1 34mg. 1 .00 mmol. example 83a) according 10 ihc procedure in 

General MeUiod B. The product was purified by precipitation from methylene chloride/ 
25 hcxane(lequiv./20equiv.) and filtering. f280mg. 877r). 'H NMR (CDiOD): 6 X.Ki <d. IH). 

7.96 (.s. IH). 7..54 (d. IH). 7.55-7.25 (m. .3H). 7.01 (I. IH). 

Example 139 

Preparation of N-l2-hvdroxv-3-cvanonhenvll-N"-l2-phe nvlnhenvll urea 
30 N-[2-hydroxy-3-cyanophenylj-N'-|2-phenylphenyl| urea was prepared from 2 -amino 

6-cyanophenol ( 1 .34mg. 1 .00 mmol. example 83a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20cquiv.l and filtering. (270mg. 82??). 'H NMR (CDiOD): 8 7.X1 id. IH). 
7.75 (d. IH). 7..56-7.15 (m. 9H). 6.91 (i. IH). 

35 

Example 14P 

Preparation of N-l2-hvdroxv-3-cvanonhenvll- N'-r2.3-dichloronhenvll urea 
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N-|2-hydroxy-3-cyanophenyl|-N"-|2.3 dichlorophcnyll urea was prepared Irom 2- 
amino-6-cyani)phcnol ( 134rag. I.(K) mmoi. example 83a) accordinj; lo ihc procedure in 
General Method B. The product was purified by precipitation from nicihylcnc chloride/ 
hcxane(lequiv./20equiv.) and filtering. (3(H)mg. 9370. 'h NMR (CD,OD): 6 X. II (d. IH). 
5 8.01 (d. IH). 7.33-7.25 (m, 3H). 7.(M) (l. IH). 

Example 141 

Prenaraiion ol" N-l2-hvdroxv.4-i.sonronvlphPnvll.N'.l2.3-diL' hloronhenvll iirr';i N-|2. 
hydroxy-4-isopropy!phenyI]-N-[2.3-dichlorophenyl| urea wa.s prepared trom 2-amino-5- 
10 isopropylphenol ( 1 50 mg. 1 .00 mmol. example I28a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chioride/ 
hexane(lequiv./20equiv.) and filtering (285mg. 847c). 'H NMR fCD,OD): 8 8.05 (d. 2H), 
7.77 (s. IH), 7.26 (m. 2H). 6.88 (m. 2H). 2.82 (m. IH). 1.25 (d. 6H). 

1^ Example 142 

Preparation of N-f2-hvdroxv-4-isonronvlnhenvl1-N'-f 2-chloro-5.trinuoromethvlphpn vl I tir.^. 
N-f2-hydroxy-4-isopropyIphenyll-N*-f2-chIoro-5-irinuoromeihylphenyll urea wa.s 

prepared from 2-amino-5-isopropylphenoI (150mg. 1.00 mmol. example 128a) according it) 

the procedure in General Method B. The product was purified by precipitation from mcihylcno 
20 chloride/ hcxane(lequiv./2()equiv.) and filtering. {275mg. ^29, ). 'h NMR (CD^OD): 5 8.50 

(s. IH). 7.70 (.s. IH), 7.51 (d, IH). 7.22 (d. IH). 6.70 (m. 2H). 6.62 (dd. IH). 2.76 (m. 

(IH). 1.16 (d.6H). 

Examnle 143 

2.^ Preparation of N-l2-hvdroxv-3-nhcnvlnhnnvl l-N'-!2.3-dirhlnronht'nvl I iircA 
a)Prcparaiion of 2-nitro-6-phcnylphcnoI 

2-phenylphcnol (3.()0g. I7.6mmor) was di.s.solvcd in nicihylcnc chloride(40nil i 
followed by the addition of sodium nitrate ( 1 .65g. 1 i).4mmol > The addition of .sulfuric iiciil 
(25ml/ 3M> was then made, followed by addition ol a caialyiic annnini ol sodium niiriio Thv- 

30 mixture was allowed lo stir. After 24 hrs. the reaction mixture was diluted with methylciv 
chloride and cxtfactcd with water. The organic layer was dncd over .\lySO4 and filicivd The 
.solvent was evaporated and chromatography of the resulting .solid on silica gel {A'7- McOH/ 
CH2CI2) gave the desired product(9(H) mg. 24 %). 'h NMR (CD3COCD,): 8 X. 19 (d. 1 1 1 1. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (t. IH). 7.22 ii. IH) 

35 b)Prcparation of 2-amino-6-phenylphcnol 

To a .solution of 2-niiro-6-phenylphenol(9(M) mg. 4.2mnn)l 1 In mcthanol(50ml) was 
added I0'7f Pd/C ( l(K) mg). The mixture was nu.shed with argon, then hydrogen was buhblcti 
through the solution for 10 min. and a hydrogen auiio.sphcrc was maintained at balloon 
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pressure overnight. The mixiurc was filtered through celiic and the ccliie was washed with 
methani)!- The solvent was evaporated and chromatography ol the resulting solid on silica gel 
(5%McOH/ CH2CI2) gave the desired product(7(K) mg. 90 '7. ). 'H NMR (CD^OD): 5 7.55- 
7.27 (m. 5H), 6.77-6.61 (m, 3H) 
5 c)Prcparaiion of N-(2-hydroxy-3-phenylphcnyll-N''I2,3-dichlorophenyll urea 

N-[2-hydroxy-3-phenylphenyIl-N'-[2,3-dichlorophenyl| urea was prepared from 2- 
amino-6-phenylphcnol (92.5mg, 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanc(lcquiv./20cquiv.) 
and filtenng. (150mg,817f ). 'h NMR (CD3OD): 5 8.06 (d, IH).7.65 (d, IH). 7.54 (d, 

10 2H),7.40 (L 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 

Preparation of N-[2-hydroxy-3-phenylphenyl)-N*-|2.3-dichlorophenyll urea 
b)N-[2-hydroxy-3-phenylphenyll-N'-(2,3-dichlorophenyl] urea was prepared from 2- amino- 
6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv./20equiv.) and 

15 filtering. (150 mg, 81%). *H NMR (CD3OD): 5 8.06 (d, IH),7.65 (d. IH), 7.54 (d, 
2H).7.40 (t, 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Example 144 

PrenaraUon of N-r2-hvdroxv-5-nitrophenvn- N'-f2-mcthoxvnhenvll urea 
20 N-(2-hydroxy-5-nitrophenyll-N'-12-meihoxyphcnyll urea was prepared irom 2-amino- 

4-nitrophenol (154 mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitaiion from methylene chloride/ hcxane( lequiv./20equiv.) and 
lilicring, (270 mg. 899f ). *H NMR (CD^OD): 6 9.10 (.s, IH),8.10(d, lH),7.85(d. IH). 
7.08-6.88 (m. 4H), 3.96 (s, 3H) 

25 

Example 145 

Preparation of N-f2-hvdroxv-5-nitrorthcnvl1-N'-[3-trinu(m) methvlphenvll urea 

N-I2-hydroxy-5-niirophcny]|-N*-(3-irifluoromcthylphcnyl| urea was prepared Irom 2- 
aminii-4-nitrophenol (154 mg. 1.00 mmol) accordmg to the procedure in General Method B. 
30 The product was purified by precipitation from methylene chloride/ hexane( lequiv./20equiv. ) 
and filtering. (290 mg, 85^^; ). *H NMR fCDtODi: 8 9. 12 (s. IH), 7.89(d. IH). 7 68<d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 700 td. IH). 

g^^ffliplv- |4f> 

35 Preparation of N-[2-hvdroxv-5-nitrophcnvll-N'-l2-phenvlphenvll urea 

N-|2-hydroxy-5-nitrophenyl|-N'-|2-phcnylphenyl| urea was prepared from 2-amino-4- 
nitrophenol (1.54 mg. 1.00 mmol) acctirding to the procedure in General Method B. The 
product was purified by precipitatiiin Irom methylene chloride/ hexanc(lcquiv./20cquiv.)and 
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liliering. f2X5 mg. KW,). 'h NMR (CD,0D): 5 8.09 (s. IH). 7.86 (d. IH). 7.58 
yH). 6.95 (d. IH). 



Example 147 

^ Prcnarat i on of N-f2-hvdr0XV-5.nitmnhenvll-N'.[ 2 J.dichlnrnp t,pnY|] urffl 

N-|2-hydn)xy-5-niirophcnyI|-N'.(2.3-dichIorophenylI urea was prepared Irorn ^- 
amin(.-4-niirophenoI (154 mg, l.(K) mmol) according to the procedure in General Method B 
The product was purilicd by precipitation from methylene chloride/ hexanedequiv /20eguiv ) 
andfilicring. (29() mg. 85%). 'H NMR (CD,OD): 5 9.1 1 (s. IH). 8.17 (d/lH), 7.89 (d 

0 IH). 7.34 (m. 2H). 6.95 (d, IH). 



5 



Example 148 

Preparation of N-f2-hvdr0XV-5-ethvU..lfnnvl phf p vH.N--r? ^.dirhlomnhenvll nren 

N-f2-hydroxy-5-eihylsull«nylphenyJ)-N'-(2.3-dichlorophenylJ urea wa.s prepared Iron, 
2-ammo-4-(cthyIsuIfonyl)phenoI (185 mg. l.(K» mmol) according to the procedure in General 
Method B. The product was purified by precipitauon from methylene chloride/ 
hcxane(lequiv./20cquiv.) and filtering. (310 rag. 849'.). 'h NMR (CD,OD): 6 8.65 (s. IH), 
8.18 (d. IH), 7.45 (d. IH). 7.26 (m. 2H). 7.(X) (d. IH). 3.33 (q, 2H). 1.24 (i. 3H). 

The following compound.s of Formula (1) may be prepared in accordance with the examples 
and schemes as described above: 

Example 149 : N-|2-(2-Amino-(4-u^inuoromeihyl) phenyl) .sulfonylamino] phenyl)- N -(2- 
bromophenyDurca EI-MS m/z 527 (M-H) . 

Example 150 : N-(2-(amino.sullonyl phenyl) 3-amino phenyll N*-(2-bromo phenyl) urcaEl-MS 
m/z 426 (M+H)-. 

The following compounds of Fonnula (I) may be prepared in accordance with the 
examples and schemes as described above, or may al.so be purcha.sed commercially from well 
rccogni/cd .sources. For instance, from Aldrich Chemical Company: 
N-(2-Hydroxy-4-nitrophenyl)-N'-phenylurea 

For instance, from the Alfred Bader Collection of Aldrich Chemical: 

l-(2-Carboxyphenyl)-3-(3-nuorophcnyl)urea 

l-(2-Ciu-boxyphenyl)-.^-(3-chl<)rophcnyl)urea 

Available from Gallard Schlcsincer G)mpany and/or the Sigma Aldrich Librarv- ol Rare 
Compounds: 
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l-(2-Carboxyphenyl)-3-(4-chlorophenyl)urca 

1- (p-AnLsyl)-3-(2-carb(>xyphcnyl)urea 
Available from Gallard Schlisingcr Company : 

2- (3,4-Dichlorophenylcarbonyldiimino)-5-irinuoromclhylbenzoic acid 
2-(4-Chlorophenylcarbonyldiimino)-5-trinu()romeihylbenzoic acid 
N-Phenyl-N*-(2-carboxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 

l,r-(4-Methyl-2-phenylene)bis(3-iolyl)]thiourea 

N-(5-Chloro-2-hydroxy-4-niirophenyl)-N'-phenylurca 

Tne i olio wing com pounds of ronnuia (I) may be prepared in accordance wuh ihe examples 
and schemes as described above, or as indicated by their respective citations in Chemical 
Abstracts: 

l-(m-Anisyl)-3-(2-carboxyphneyl)urea; 
1 -{o-Anisyl)-3-(2-carboxyphenyI)urea ; 
l-(2-Carboxyphenyl)-3-(3.4-dichlorophenyI)urea: 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea; 

METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaceuiically acceptable salt 
thereof can be used in the manufacture of a medicament for ihc prophylactic or therapeutic 
ucatmcnt of any disease state in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but noi 
limited to monocytes and/or macrophages, or other chemokines which bind to the IL-8 a or (i 
receptor, also referred to as the type 1 or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (lb). (Ic), (11) and (III) all 
have the same dosages, and dosage formulations as that of Formula (1) arc used 
interchangeably. 

Accordingly, the present invention provides a method of ueating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-S a or p receptor and which 
method comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceuiically acceptable salt theret)f. In particular, the chemokines ais [L-S. GROa. 
GROP. GROy or NAP-2 

The compounds of Formula (D arc administered in an amount sufficient to inhibit 
cytokine function, in particular lL-8.GR0a. GROp. GROy or NAPO , such that they are 
biolocically regulated down to normal levels of physiological function, or in some case to 
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subnormal levels, so as in ameliorate the disease siaic Abnormal levels of IL-8. GROa. 
GROP. GROy or NAP-2 lor insuncc in the context ol the present invention, consiiiuie: (i) 
levels of free IL-8 greater than or equal lo I picogram per mL: (ii) any cell associated IL-8. 
GROou GROp, GROy or NAP-2 above normal physiological levels: or (iii)the presence of IL 
8. GROa, GROp. GROy or NAP-2 above basal levels in cells or tissues in which IL-8, 
GROa, GROp. GROy or NAP-2rcspeciively. is produced. 

There are many disease states in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated disea.ses include 
psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disease, aduli 
respiratory distress syndrome, inflammatory bowe! disease. Crohn's disease, ulcerative colitis 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malana. restinosis. angiogencsis or undesired 
hematopoietic .stem cells release 

These diseases are primarily characterized by massive neutrophil infiltraUon. T-ccll 
infiltration, or neovascular growth, and are as.sociaied with increased IL-8. GROa. GROp. 
GROy or NAP-2 production which is responsible for the chemoiaxis of neutrophils into the 
inflammatory .siic or the directional growth of endothelial celLs. In contrast to other 
inflammatory cytokines (IL-1, TNF. and IL-6). IL-8. GROa. GROp. GROy or NAP-2 has 
the unique property of promoting neuu-ophil chcmotaxis. enzyme release including but noi 
limited to elastasc rclca.se as well as .superoxide production and activation. The a-chcmi>kinos 
but particularly. GROa. GROp. GROy or NAP-2. working through Uic IL-H type I or II 
receptor can promote the neovascularization of tumors by promoting the directional growth ol 
endothelial cells. Tlicrcforc. the inhibititm of IL-X induced chemoiaxis or activation would lead 
to a direct reduction in the neutrophil infiltration. 

The compounds of Fomiula (I) arc administered in an amount .sufficient to inhibit \L-s. 
binding to the IL-8 alpha or beta receptors, from binding to ihe.sc receptors, such as cvidcncoil 
by a reduction in neutrophil chemotaxis and activation. The di.scovcr\' that the compounds m 
Formula (I) arc inhibitors of IL-8 binding is ba.scd upon Ihc effects of the compounds ol 
Formulas (I) in the /;; virm receptor binding assays which are described herein. The 
compounds of Formula (I) have been .shown to be dual inhibitors of both recombinant typo I 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 



1 
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As used herein, the lerm "IL-8 mediated disease or disease siaic" refers U) any and all 
disease stales in which IL-8. GROa. GROp, GROyor NAP-2 plays a role, cither by 
production of GROa, GROp, GRQyor NAP-2 themselves, or by IL-«. GROa, GROp, 
GROy or NAP-2 causmg another monokme to be released, such as bui noi limited lo IL-1 . IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major componeni, and who.sc 
production or action, is exacerbated or secreted m response u> IL-K. would therefore be 
considered a disease staled mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or P recepior plays a rolc. 
such as but not limited to IL-8, GRO-a, GRO-P, GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 , IL-6 or TNF. A disease state 
in which, for instance, IL-I is a major component, and whose production or action, is 
1 5 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide that al fccLs the 
functions of cells and is a molecule which modulates interactions between cells in ihe immune. 

20 inflammatory or hematopoietic response. A cytokine includes, bui is not limited to, monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocyics. bone 

25 marrow stromal cells, epideral keratinocytes and B-lymphocyies Lymphokines are i:cncrall> 
referred to as being produced by lymphtx:yte cells. Examples i)f cytokines include, bui arc ni>i 
limited to, Intcrleukin-1 (IL-1). Interleukin-6 (IL-6), Intcrlcukin-8 (IL-X), Tumor Necnvsis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-R). 

30 As used herein, the lerm "chemokine" refers to any secreted polypeptide thai aflccts the 

functions of cells and is a molecule which modulates interactions between cells in the miniune. 
inllammatorN' or hematopoietic response, similar to the term "cviokinc" above. A chemokine is 
primarily secreted through cell transmembranes and causes chcmoiaxis and activaiuin ol 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cclls. B- 

35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but iuc nui 
limited to, IL-K. GRO-a, GRO-p. GRO-y. NAP-2. IP-IO. MlP-la, MIP-p. PF4. and MCP 
1, 2. and 3 
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In order lo use a compound of Formula ([) or a pharmaccuiically acccpiable salt ihcrcol 
in therapy, ii will normally be lormulaicd into a phamiaccuiical composiiion in accordance wiih 
standard pharmaceuiical practice. This invention, thcrelorc. also relates to a pharmaceutical 
composition comprising an effective, non-toxic amouni ol a compound of Formula (I) and a 
5 pharmaceutically acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutically acccpiable salLs thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any ol 
the routes conventionally used for drug admmistration, for instance, orally, topically, 

10 parenterally or by inhalation. The compounds of Formula (I) may be administered in 

conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceutical carriers according to conventional procedures. The compounds ol Formula (1 ) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, cranulaiing and 

15 compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceutically acceptable char<icter or diluent is 
dictated by the amouni of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The camcr(s) must be "acceptable" in the 
sense of being compatible with the other ingredients ol the formulation and not deleterious to 

20 the recipient thereof. 

The pharmaceutical carrier employed may be, lor example, cither a solid or liquid. 
Exemplary of solid carriers are lactose, terra alba, sucro.sc, lalc. gelatin, agar, pccim, acacia, 
magnesium ,stearate. stearic acid and the like. Excniplar> of liquid carriers are .symp. peanut 
25 oil, olive oil, water and the like. Similariy, the carrier or diluent may include umc delay 

material well known to the an. such as glyceryl mono-siearaio or glycerx l disiearaio alone or 
with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, il a solid earner is 
30 used, the preparation can be lablcted, placed in a hard jrclaiin capsule in powder or pellet fomi 
or in the form of a u^oche or lozenge. The amount ol solid carrier will varv widely but 
preferably will be from about 25mg. to about Ig. When a liquid earner is u.scd. the preparation 
will be in the form ol a syrup, emulsion, soft gelatin cap.sulc. sterile iniectabk* liquid such as an 
ampule or nonaqueous liquid suspension. 

35 

Compounds of Formula (I) may be administered U)pically. that is b\ non-sy,siemic 
administration. This includes the application of a compound of Formula (1) e.viemally to the 
epidemiis or the buccal cavity and the instillation ol such a compound into die ear. eye and 
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nose, such ihai ihc compound docs noi signilicanily enter the blood sircam. In conirasu 
systemic administration rclcrs lo oral, intravenous, inuapcritoneal and inaamuscular 
administration. 

5 Formulations suitable lor topical administration include liquid or semi-liquid 

preparations suitable Ibr penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable lor administration to the 
eye, car or nose. The active ingredient may comprise, lor topical admmisu-aiion, Irom ().(K)1% 
to 10% w/w, for instance from I % to 2% by weight of the Formulation. It may however 
10 comprise as much as 10*7/ w/w but preferably will comprise less than 59r w/w, more 
preferably from 0. \% to I % w/w of the Formulation, 

Lx)tions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
1 5 bactericide and may be prepared by methods .similar to those for the preparation of drops. 

Lotions or linimenLs for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil 

20 Creams, oinimenis or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered Ibrm. alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid of suitable machinery', with a greasy or non-greasy 
base. The base may comprise hydnK'arbons such as hard, soft or liquid paraffin, glycerol. 

25 beeswax, u metallic soap: a mucilage; an oil ot natural origin .such as almond, corn, arachis. 
castor or olive oil: wool fat or its derivatives or a fatty acid such as sieric or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate an\ 
suitable .surface active agent .such as an anionic. caiit)nic or non-ionic surfactant such as a 
sorbitan ester or a polyoxyethylenc derivative thcreol. Suspending agents such as natural 

30 gums. ceIlulo.se derivatives or inorganic materials stich as silicaceou.s .silicas, and other 
ingredients .such as lanolin, may al.so be included. 

Drops according to tlic present invention may compri.sc sterile aqueous or oily .solutions 
or suspensions and may be prepared by di.s.sol\'ing the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surface active agent. The resulting solution may then be clarified by 
filtration, transferred to a .suitable conuiiner which is then sealed and sterilized by auioclaving 
or maintaining at 9X- 1(K)**C. for half an hour. Alicmatively, the solution may be sterilized by 
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niiraiion and iranslerrcd u> ihc coniainer by an aseptic icchnigue. Examples of bactericidal iuid 
luniiicidal agents suitable lor inclusion in the drops arc phenylmcrcuric nitraie or aceiaie 
{().(X)2%). benzalkonium chloride (0.01%) and chlorhexidinc acetate (0.01%). Suitable 
solvents for the preparation of an oily solution include glycerol, diluted alcohol and propylene 
5 glycol. 

Compounds of formula (I) may be administered parenierally. that is by intravenous, 
intramuscular, subcutaneous inyanasal, inirarecial, inuavaginal or inu^dperiioneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
10 generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
thai is by ihirdnasal and oral inhalation adminisaation. Appropriate dosage forms for such 
adminisu-ation, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

15 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.0 1 to about 80 mg/kg of total body 
wreight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 150 mg, 

20 admmistercd one to four, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 
recognized by one til skill in the art that the optimal quantity and spacing of individual dosages 
of a compound of Formula (1) or a pharmaccuiically acceptable salt thereof will be determined 
by the nature and extent of the condition being u^eated, the form, route and site of 

2> adminisu-ation. and the particular patient being treated, and that such optimums can be 

dctcm)ined by conventional techniques. It will also be appreciated by one of skill in the art thai 
the optimal course of treamient. i.e., the number of doses of a compound of Formula (I) or a 
pharmaceutically acceptable salt thereof given per day for a defined number of days, can be 
asccnained by tho.sc skilled in the art using conventional course of treatment determination 

30 tests. 

The invention will now be described by reference to the following biological examples 
which arc merely illustrative and are not to be construed a.s a limitation of the scope of the 
present invention. 

35 

BIOLOGICAl, FXAMPrF5; 

The lL-8. and Gro-a chemokinc mhibuior>' cftecis of compounds of the present 
invention were determined by the following in vitro assay: 
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Receptor Binding Assays: 

I '2-'5i) iL-R (human recombinant) was obtained from Amcrsham Corp.. Arlmgton 
Heights, IL. with specific activity 2()(X) Ci/mmol. Gro-a was obtained Irom NEN- New 
England Nuclear. All other chemicals were of analytical grade. High levels ol recombtnani 
human IL-8 type a and p receptors were individually expressed in Chinese hamster ovaiy cells 
as described previously (Holmes, et aL Science. 1991, 253, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol fHaour. cr 
al.,JBiol Chem.. 249 pp 2195-2205 (1974)). Except that the homogcnizaiion buffer was 
changed u> lOmM Tris-HCL. ImM MgS()4, ().5mM EDTA (eihylene-diamineteira-acetic acid). 
ImMPMSF (a-ioluenesulphonyl fluoride). 0.5 mg/L Leupepiin. pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin a.s 
a sianuard. Aii assays were performed in a 96-well micro plate format. Each reaction mixture 
contained 125i jL.g (0.25 nM) or 125] Oro-a and 0.5 ng/raL of IL-8Ra or 1 .0 Mg/mL of IL- 
8RP membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCl buffers. pH 8.0. coniainmg 
15 1 .2 mM MgS04. 0. 1 mM EDTA. 25 mM NaCi and 0.03% CHAPS. In addition, drug or 
compound of inieresi was added which had been pre-dissolved in DMSO so as to reach a llnal 
concenu-aiionofbetween 0.01 nM and 100 uM. The assay was initiated by addition of I25i. 
IL-8. After I hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtenmai blocked with 1% polyethyleniminc/0.5% BSAand wa.shed 
20 3 limes with 25 mM NaCl. 10 mM TrisHCl. I mM MgS04. 0.5 niM EDTA. 0.03 9r CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplaie liquid scinullaiion counter. The 
recombinant IL-8 Ra. or Type I. receptor is also referred to herein as the non-permissive 
receptor and the recombinant IL-8 Rp. or Type II. receptor is referred to as the permissive 
receptor. 

25 

All of the exemplified compounds of Fontiulas (I) to (III ) noted herein in the Symhcuc 
Chemisu-y Section, of Examples I to 150 plus the additional purcha.scd compounds 
demonstrated an IC5() from about 45 to about <1 ng/mL in the pcmii.s.sivc models for IL-K 
receptor inhibition. All of the.sc compi)unds were also found to be inhibiinrs of Gro-a biniliiii; 
.V) ai about the .same level. The compound I -f2-Carboxyphenyl)-.^-(4-chloro-2- 
meihylphenvDurca was found to be active at about 75 pg/mL. 

The following compounds, generally tested at levels of up to 45 pg/mL were U)unU U' 
not demonstrate levels of IL-8 receptor antagonism within the critena .set forth above at the 
35 dosage levels tested. These compounds arc: 

l-(4-Chloro-alpha.alpha,alpha-trinuoro-3-t()lyl)-3-|2-(4-chlorophenyl)ihio|-5- 
chlorophenyl urea 
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l-(6-Chloro-alpha,alpha.alpha-irinuoro-3-lolyl)-3-(2-(4-chIorophenoxy)-5- 
chlorophenyljurea 

I-(2-MercapiophenyI)-3-phenyl-2-lhiourca 
l-(2-Hydroxyphenyl)-3-phenyl-2-ihiourea 
5 3,3'-(Carbonothioyldiimino)bis[4-hydroxybenzoic acid] 
m.m'-(l ,3-thioureylene)di(4-hydroxybenzoic acid) 
I-(2-TolyI)-3-(3-chloro-6-hydroxyphenyl)-2-thiourca 
I-[(2-Hydroxy-4-aminophenyI)]-(3-phenyI)-urea 
N-(2-Carboxy-4-trifluromethylphenyI)-N'-(3-chlorophenyl)urea 
10 N-(2-Carboxyphenyl)-N'-(2,5-dichlorophenyl)urea 

1- (2-CarboxyphenyI)-3-(2-Chioro-5-trifluoromethylphenyl)urea 

2- [2-(3-(4-Bromophenyl)iircido]-4-trifluoromethylphenoxyJbenzoicacid; 

2-[2-(3-(4-Chlorophenyl)ureido]phenoxy]benozicacid 

2-[2-[3-(4-Chloro3-(trifluromethyl)phenyI)ureido]phenoxy)benozicacid 
15 N- (2-HydroxyphenyI) -N'-phenyl urea 

N-[2-Hydroxy-5-(inethoxycarbonyl)phenyI]-N'-phenylurea 

N-[4-Carboxy-2-hydroxyphenyl]-n'-phenylurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nitrophenyl)urea; 

l-(2-CarboxyphenyI)-3-(2.6-xylyl)urea 
20 l-(6-Carboxy-2.4-dichlorophenyl)-3-(2,4,6-trichlorophenyl)urea 

I -(2-CarboxyphenyI)-3-(2.5-dimethoxyphenyI)uraa 

I-(2-Carboxyphenyl)-3-(2-methylphenyI)urca 

l-[(2-Hydroxyphenyl)-3-(2-methyl)-5-nitrophenyI)urea 

l-(2.5-Dichlorophenyl)-3-(2-hydroxy-4-niirophenyI)urea 
25 l-(2-Carboxyphenyl)-3-(4-chJoro-2-meUiylphenyl)urea 
N-(2-phcnylsuironylaininophenyl-N'-phenyluiea 
N-(2-Hydroxy-4-nitrophenyI)-N'-(4-ethoxycarbonylphcnyl)urca 
N-(2-Hydroxy-4-nitrophenyI)-N'-(2-eihoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-ethoxycarbonylphcnyl)urca 
30 N-(2-Hydroxy-4-niirophenyl)-N'-(4-phenylphenyI)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(4-propylphenyl)urea 
N-(4-Trinuromeihyl-2-(4-nitrobenzenesuIfonyI)aminol-N'-phenylurca 
N-(3-Carboxyphenyl)-N'-2-hydroxy-4-nitrophenyl)urea 
35 N-(4-Trifluromethyl-2-(methylsulfonyI)aminoJ-N'-phenylurca 
N-(2-Hydroxy-4-nitrophenyI)-N'-f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2.6-dimethylphenyI)urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2-nuoro-5-niirophenyl)urea 
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N-(2-Hydroxy-4-niirophenyl)-N'-(2-chloro-5-lrinur()mcihylphcnyhurca 
N-(2-Hydr<ixy-4-nilrophenyl)-N'-(2-mcthoxy-4-niir()phcnyl)urca 
N-(2-Hyclroxy- 1 -naplhyl)-N'-(2-phenylphcnyl)urea 
N-(2-Hydroxy-5-ethylsultonylphenyl)-N'-(2-brom()phcnyl)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphenyl)urca 
N-(2-hydroxy-3-naphthyl)-N*-(2-mcihoxyphenyI)urea 
N-(2-hydroxy-3-naphthyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-naphihyl)-N'-(4-meihoxyphenyl)urea 
N-(2-Hydroxy-3-naphthyl)-N'-(3-irilluoromeihylphenyl)urea 

10 N-(2-Hydroxy-3-naphlhyI)-N-(4-phenylphenyl)urea 

N-(2-(2-Carbt)xyphenylsullonylamino)phenyl]-N'-(2-bromophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2-melhoxyphenyl)urea 
N-{2-Hydroxy-3-phenylphenyI)-N'-(4-methoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(3-iriflouromeLhylphenyl)urca 

15 N-(2-Hydroxy-3-phenylphenyl)-N'-(2-phenyIphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N-(4-phenylphenyl)urea 
N-[2-((2,5-Dichlorothien3-yl)sulfonylamino]phenyl)-N'-(2-hromophenyl)urca 
N-(2-HydroxyJ,4-dichlorophenyl)-N'-(2,4 dimeihoxyphenyDurea 
N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2-chloro-5-trinoromeihylphcnyl)urea 

20 N-(2-Hydroxy-3-naphihyl)-N'-(2,4 dimethoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N'-(2-chloro-5-lrinuoroineihylphenyl)urca 
N-(2-Hydroxy-3 phcnylphcnyl)-N'-(2,4-dimcihoxyphcnyl)urca 
N-(2-Hydroxy-4-isopropyiphcnyl)-N -(2,4-dimclhoxyphcnyl)urca 
N-(2-HydroxY-3-phcnylphenyl)-N*-(2-chloro-5-irifluoromcihylphcnyl)u 

25 N-(2-Hydroxy-5-nitrophenyn-N'-{2.4-dimeihoxyphcnyl>urca 

N-(2-HydroxY-5-niirophenyl)-N*-(2-chloro-5-irinu(m)mcihylphcnyl)urcii 
N-(2-Hydroxy-3-cyanophenylVN*-(4-mcthoxyphcnyl)urca 
N-(2-Hydroxy-3-cyanophcnyl)-N'-(4-phcnylphcnyI)urca 
N-(2-Hydroxy-3-cyanophenyl)-N*-(2.4 dimcihoxyphcnyl )urca 

30 N-(2-Hydroxy-3-cyanophenyl)-N'-(2-chloro-5-trilluomnKnhylphcnyl)urca 
N-f2-Hydroxy- 5-phenylphcnyl)-N'-f2-meihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N'-(4-meihoxyphenyl)urca 
N-(2-Hydroxy- 5-phenylphenyl)-N"-{3-lrinu(>romcihylphcnyl)urca 
N-f2-Hydr()xy- 5-phcnyIphenyl)-N'-(2-phcnylphcnyllurca 

35 N-(2-Hydroxy-5-phenylphcnyl)-N*-(4-phenylphcnyi)urea 
N-(2-Hydr(>xy-5-phcnylpheny])-N'-f2.3-dichl()rophenyl)urca 
N-(2-Hydroxy-5-phcnylphcnYr)-N'-(2,4-dimelhoxyphcnyr)urca 
N-{2-Hydroxy-5-phcnylphenyn-N'-(2-chloro-5-irinuc>ronieihyiphcny])urca 
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N-(2-Hydroxy-5-cihyl.sullonylphcnyI)-N-(4-mcih()xyphenyl)urca 

N-(2-Hydroxy-5-eihyl.suir()nylphcnyl)-N'-(3-irtnu.)romcihylphcnyl)urca 

N-a-Hydroxy-5-eihyIsuironylphcny!)-N'-(2-phcnylphcnyl)urca 

N-(2-Hydroxy-5-eihylsulK)nylphcnyI)-N'-(4-phenylphcnyI)urca 

N-(2-Hydr()xy-5-eihylsullbnylphenyl)-N'-(2.4-dimeihoxyphenyDurea 

N-(2-Hydroxy-5-eihyl.sull()nylphcnyl)-N-(2-chJor()-5-irinu()r(>mcthylphenvl)urea 
N-f2-Hydroxy-3.4-dichlim)phcnyI|-N'-f2.4 dimeihoxyphcnyl) urea 

N-(2.Hydroxy.3,4-dichl()r()phcnyl|.N*-(2-chlor(.-5-irinu(>romcihyIphenyI|urca 
N-r2-Hydroxy-3-naphlhyl |-N'-|3-irinuaromeihylphcnyl | urea 

Chemotax is Assay • 

The in virro inhibitory properties of these compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. SuppI 
1 . Unit 6. 1 2.3.. whose di.sclo.«;urc is incorporated herein by reference in lus entirety 
Neutrophils where isolated from human blood as described in Cuircnt Protocols in 
Immunology Vol I. SuppI 1 Unit 7.23. 1 , who.se disclosure is incorporated herein by 
retercncte in its enurcty. The chemoatiractants IL-X. GRO-a. GRO-p. GRO-y and NAP-2 
where placed in the bottom chamber of a 48 multiwell chamber (Neuro Probe. Cabin John 
MD) at a concentration between 0.1 and 100 nM. The two chambers where .separated by a 
Sum polycarbonate tilter. When comptmnds of this invention were tested, thev where mixed 
with the cells (0.001 - KMX) nM) just prior to the addition of the cells to the upper chamber. 
Incubauon was allowed to proceed for between about 45 and 9(1 min at about ^7<>C in a 
humidified incubator with 59f CO2. At the end of the incubation pc. md. the polycarbonate 
membrane was removed and the top side wa.shcd. the membrane xvas then sunned using the 
Diff Quick staining protocol (Baxter Products. .McGaw Park. IL. USA). Cell which had 
chcmotaxcd to the chemokme were visually counted u.sing a micro.scopc. Generally. lour 
fields where counted lor each .sample, these number where averaged to i:i\'c the average 
number of cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at Iea.st four times. To certain cells (positive control cells» no compound was added, 
the.sc cells repre.seni the maximum chemoiaciic rc.sp.)n.Ke of the cell.s. In the case where a 
negative control (un.stimulatcd) was desired, no chcmokinc was added to the bottom chamber. 
The difference between the positive control and the negative control repre.sents the chcmotactic 
activity of the cells. 



Ela.stXLse Rele ase Assay 

Hie compounds of this invention where tested lor their ability to prevent Elastase 
release from human neutrophils. Neutrophils where i.solatcd from human blood as described in 
Current Protocols in Immunology Vol 1. SuppI I Unit 7.2.v I. PM.Ns O.sk x U)<' cells 
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suspended in Ringer's Soluiion (NaCl 1 IK, KCl 4.56, NaHC03 25. KH2P04 1.03, Glucose 
1 1 . 1 . HEPES 5 mM, pH 7.4) where placed in each well of a % well plaic in a volume oi 50 
ul- To ihis plalc was added ihe lesi compound (<MM)I - KXX) nM) in a volume of 50 ul, 
Cyiochalasin B in a volume of 50 ul (20ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed to warm (37 *^C, 5^r C02. 95% RH) for 5 min before IL-8, 

GROa. GROP, GROy or NAP-2 ai a final concenlraiion of 0.01 - 10(M) nM was added. The 
rcaciion was allowed lo proceed for 45 min before ihc 96 well plate was cenirifuged (8(K) x«; 5 
min) and UK) ul of ihe supcrnaiant removed. This suppematani was added to a second 96 well 
plaic lollowed by an anificial elasiase subsu^ie (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova 
10 Biochem. La JoUa, CA) lo a final concenu-aiion of 6 ug/ml dissolved in phosphate buffered 
saline. Immediately, the plate was placed in a (luorescent 96 well nlaie reader (Cytofluor 2350. 
Millipore, Bedford, MA) and daia collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 251 4027 (1979). The amount of Elasiase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

15 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the are can. using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein arc to be construed as merely illustrative and not a 

limitation of the scope of the present invention in any way. The embodiments of the invention 
in which an exclusive property or privilege is claimed are defined as follows. 
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I A method iil ireaiing a chcmokinc mcdiaicd disease siaic. wherein the chcniokine binds 
lo an IL-8 a or p receptor in a mammal, which comprises adminisicrini; id said mammal an 
eflectivc amount ol a compound of the lormula; 

5 



wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizabie hydrogen and a pKa of 10 or less: 

10 R 1 is independently selected from hydrogen; halogen; ni tro; cyano: halosubstiiuicd C | . i o 
alkyl; Ci. lo alkyl; C2-IO alkenyl: Cmo alkoxy: halosubstituied C i- 10 alkoxy: a/idc: 
S(0)tR4: hydroxy; hydroxy CMalkyl; aryl; aryl C1.4 alkyl: aryloxy: aryl C (.4 alkyloxy; 
heieroaryl; heteroarylalkyl; heterocyclic, heterocyclic Ci-4alkyl: hcicroaryl C 1 .4 aJkyioxy; 
aryl C2.ioalkenyl; heieroaryl C2-IO alkenyl; heterocyclicC2-ioalkenyl: NR4R5: C2.|() 

15 alkenyl C(0)NR4R5; C(0)NR4R5: C(0)NR4Ri(); S(0)3H; S(0)3R8: C[.|() alkyl 
C(0)R 11 ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C{0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 ; NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membercd unsaturated ring; 
I is 0. or an integer having a value of 1 or 2: 

20 s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|-4alkyl. optionally subsiuuied heieroaryl. 
optionally substituted heteroaryl C ] .4alkyL hetcnKyclic. heterocyclic C | .4 alk> I. 01 R4 
and R5 together with the nitrogen to which ihey arc attached lorm a 5 U) 7 member riiii! 

25 which may t)ptionally comprise an additional hetcroaiom sckxicd Irom 0/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubsmuicd (]. in alkyl: 
C I - 1 0 alkyl; C2- 1 0 alkenyl: C i . 10 alkoxy: halosubsiiiutcd C | . 1 0 alkoxy: a/ido: S( ( )),R4: 
hydroxy: hydroxyC|-4alkyl: aryl: aryl C1.4 alkyl: aryloxy: arylCi-4 alkyloxy: hcicnwiAl: 
hctcroio^'lalkyl: hetcroar>'lC | .4 alkyloxy: heterocyclic. hctcrocyclicC|-4alkyl: aiyl C 2- to 

31) alkenyl: heieroaryl C2. 10 alkenyl: hcterocyclicC2. 1() alkenyl: NR4R5: C2. 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3Rs: Ci-io alkyl C(0)R 1 1: 
C2- 10 alkenyl C(0)R 1 1 ; C2- lO alkenyl C(0)OR 1 1 : C(0>R 1 1 : C(0)OR 1 2: OCiOi R 1 1 : 
NR4C(0)Ri 1: or two Y moieties together may form 0-(CH2)sO- or a 5 10 6 membercd 
unsaturated ring: 

35 n is an integer having a value ol" 1 to 3: 
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rn is an integer having a value of I lo 3: 

is hydrogen or C | -4 alkyi: 
RloisCMoalkyl C(0)2R8: 

Rl 1 is hydrogen, C 1-4 alkyl, optionally suhsiiiuicd aryl, optionally suhsiiiuicd aryl Ci-4aUcyl, 
5 opiionally subsiiiuied heicmaryl, optionally suhsiiiuicd heieroary 1 C | -4alkyK optionally 
substituted heterocyclic, or opiionally substituted heterocyclic Ci-4alkyl: 
Rl2 is hydrogen, Cl- 10 aikyl. optionally substituted aryl or opiionally substiiuicd arylalkyl: 
or a pharmaceutically acceptably salt ihereol. 

If) 2. The method according lo Claim I wherein the lonizable hydrogen has a pKa of 3 lo 10, 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-0R2, -NH.C(0)Ra, -C(0)NR6R7. -NHS(0)2Rb. -S(0)2NHRc, NHC(X)NHRb, or 
leu^azolyl; 

15 wherein R2 is a substituted aryl, heieroaryl, or heterocyclic moieiy which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and Ry are independently hydrogen or a C i -4 alkyI group, or Rfi and R7 together 
with the niuttgen to which they are attached form a 5 to 7 member ring which ring may 
opiionally contain an additional hetcroatom which heteroatom is selected from oxygen, nitrogen 

20 or sulfur; 

Ra is an alkyK aryl. aryl C 1 .4alkyK heieroaryl. heieroaryl C|-4alkyl, heterocyclic, or a 
heterocyclic Ci-4alkyl moiety, all ol which may be optionally subsiiiuied; 

Rb isa NR6R7, alkyl, aryK arylCMalkyl, arylC2.4alkenyl. heieroaryl. 
hcicroarylC|-4alkyL heicroar>'lC2-4 alkenyl. hcicriKvclic. heterocyclic C|.4alkyl. heterocyclic 
25 C2-4alkenyI moieiy, camphor, all of which may be opiionally substituted one u> three times 
independently by hah)gen: niiro: halo.subsiiiuied C|-4 alkyI: C1-4 alkyI: Ci_4 alkoxy: 
NRi)C(0)Ra: C(0)NR6R7. S(0)3H. or C(0)0Ci-4 alkyl; 

Ry is hydrogen or a C i .4 alkyl: 

Rc is alkyl, aryl, arylC|-4alkyl. arylC2-4alkcnyl. heieroaryl. heieroary lC|.4alkyl. 
3i ) heicroaryIC2-4alkenyl. heterocyclic, heterocyclic C | -4alky I. or a heicrocyclic C2-4alkenyl 

mtnciy, all of which may be opiionally subsiiiuied one 10 three limes indcpendenily by halogen, 
niiro. halosuKsiiiuied C|-4 alkyl. C] .4 alkyl. C| .4 alkoxy. NRyCfOIRa. C(0)NR6R7. 
S(0)3H, or C(0)0C|-4 alkyl 

35 4. The method according 10 Claim 3 wherein the R2 is optionally substituted one to three 
times by halogen, nitro. halostibsiituicd Ci-jo alkyl. Ci- 1(» alkyl. Cj-io alkoxy. hydroxy. 
SH. -C(0)NR6R7. -NH-C(0)Ra. -NHS(0)Rb. S(0)NR6R7, C(0)ORk, or a teira/olyl ring. 
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5 The method according lo Claim 3 wherein R is OH. -NHS(0)2Rb or C(0)OH. 

6 The method according to Claim I wherein R i is halogen, cyano. niiro. CF3, 
C(0)NR4R5.alkcnyl C(0)NR4R5. C(0) R4Ri(), alkenyl C(0)ORi2. heicroaryl, 

5 heteroarylalkyl . hcteroaryl alkenyl, or S(0)NR4R5. 

7 The method according to Claim I wherein Y is halogen, C 1 .4 alkoxy, optionally 
substituted aryl. optionally substituted arylalkoxy. methylene dioxy. NR4R5. thioC|-4alkyl. 
thioaryl. halosubsuiuicd alkoxy. optionally subsUluted Ci-4alkyl. hydroxy alkyl. 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0)sRb and R | is 
substituted in the 3-posilion. the 4- posiuon or di substituted in the 3.4- position by an electron 
withdrawing moiety. 

9 The compound according to Claims I or 8 wherein Y is mono-substituted in the 2 - 
posiiion or 3 - position, or is disubstituicd in the 2'- or 3'- position of a monocyclic ring. 

10 The compound according to Claims 1 . 8 or 9 wherein n amd m are each equal to 1 or 
more. 



11 The method according to Claim I wherein R is a carboxylic acid, and R 1 is hydrogen. 
t)r R I is substituted in the 4-po.sition. 

12. The method according 10 Claim I wherein the mammal is afllicicd with a chcmokinc 
mediated di.<;ea.sc .selected Irom psona.si.s. or atopic dermatitis, asthma, chronic ob.su-uctiye 
pulmonary' disease, adult respiratory di.sircss .syndrome, arthriti.s. inllammauiry bowel disca.sc. 
Crohn's di.sca.sc. ulcerative colius. .septic shock, cndoioxic .shtKk. gram negative .sepsis, toxic 
shock .syndrome, stroke, cardiac and renal rcperlusion injury, glomcrulo-nephriti.s. or 
thrombo.sis. alzhcimers di.sca.sc. graft vs. ho.si reaction, or allograft rejections. 

1 3. The method according to Claim I wherein the compound, or a pliamiaccuiically 
accepaiabic Siilt is: 

N-(2-Hydmxy-4-mtr(ipheny!i-N-(2-mcthoxyphenyl)urca 

N-(2-Hydroxy-4-nilroplienyl)-N-(2-bromophenyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N-(2-phenylphenyl)urca 

N-f2-Hydroxy-4-niirophcnyl)-N'-(2-mcthylthiophcnyl)urca 

N-(2-Hydrnxy-4-niirophcnyI)-N'-(2.3-dichlorophcnyl)urea 

N-f2-Hydroxy 4-nilro phenyl) N -(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2,3-meihylcncdk)xyphenyl)urca 
N-(2-Hydroxy-4-niir()phcnyl)-N*-(2-mcihoxy-3-chlorophenynurea 
N-(2-hydroxy 4-niiro phenyl) N*-(2-phenyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N'-(broniophenyl)urea 
5 N-(2-HydroxY-3-glycincmeihylestercarbonylphenyl)-N'-(2-bromophcnyl)urea 
N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-broniophenyl)urea 
N-(2-Hydroxy-3,4-dichlorophenyI)-N'-(2-bromophenyl)urea 
N-(3-Cyano-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 

1 ( ) N-(2-Hydroxy-4-cy anophenyl)-N'-(2-meihoxyphenyI)urea 
N-(2-Hydroxy-4-cyanophenyl)-N*-(2-phenylpheny!)urea 
N-(2-HydorxY-4-cyanophenyl-N-(2,3-ciichlorophenyl)urea 
N-(2-HydroxY-4 cyanophenyl)-N'-(2-meihylphenyl)urea 
N"(2-Hydroxy-3-cyano-4-melhylphenyl)-N'-(2-bromophenyl)urea 

15 N-(4-Cyano-2-hydroxyphenyl)-N*-(2-irifluoromethylphenyl)urca 
N-(3-Trifluoromelhyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
N-(2-hydroxy 4-niiro phenyl) N*(2-bromo phenyl) thiourea 

2(1 N-(2-phenylsulfonamido)-4-cyanophenyl-NX2-bromo phenyDurea 

(E)-N-|3-[(2-Aminocarhonyl)eihenyll-2-hydroxyphenyll-N'-(2-hrttmophenyl)urea 
N-(2-Hydroxy.3.4-dichlorophenyI)-N'-(2-mcihoxyphcnyl)urea 
N-(2-Hydroxy,3.4-dichlorophenyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3.4-dichlorophenyl)-N'-(2.3-dichlorophenyl)urea 

25 N-(2-Hydroxy-5-nurophenyl)-N'-(2,3-dichlorophenyl)urea; or 
N-(2-Hydrnxy-3-cyanophenyl)-N*-(2,3 dichlorophcnyDurea. 

14. A compound ot the lormula: 




30 E IS opiionallx sckvlcd Irom 
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ihc asierix * denoting 
point of attachment of the ring; wherein at least one E ring is present: 
or a pharmaceutically accepubly sail thereof. 

15. A pharmaceutical composition comprising a compound according to Claim 14 and a 
Dharmaceuticaliv acccnt^ihlp. 

1 6. A method ot treating a chemokme mediated disease state, wherein the chemokine binds 
to an IL-8 a or P receptor in a mammal, which comprises administering to said mammal 
effective amount of a compound of the formula according to Claim 14. 

1 7. A compound of the formula: 

(Y)Q 



an 



N 
H 



(ID 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less: 

R t is indepcndenUy selected from hydrogen: halogen: nitro: cyano: halo.subsiiiuied Ci. lo 
alkyl: Ci-H) alkyl: C2-|() alkenyl: Cmo alkoxy: halosubstitutcd Ci- loalkoxy: azidi:: 
S(0)iR4: hydmxy: hydroxyC] ujalkyl: aryl: aryl Cm alkyl: aryloxy: arA'lCi-4 alkyloxy; 
heteroaryl: heicroarylalkyl: heienK-yclic. hetcrocyclicC|.4alkyl: hetcroaiylC|.4 alkylox); 
ar>'l C2. 10 alkenyl: heieroaryl C2- lo alkcnyl: heter(x:yclicC2- 10 alkenyl: NR4R5: Cz- Id 
alkenyl C(0)NR4R5; C(0)NR4R5: C(0)NR4Rlo: S(0)3H: SrO.iRs: Cmo alkyl " 
C(0)R 11 : C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12; 
0C(0) R| I : NR4C(0)R| i: or two R | moieties together may form 0-(CH2)sO- or a .S lo <> 
nicmbcrcd un.saiuratcd ring; 

I is 0. or an integer having a valiie of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally subsututed C I-4 alkyl. opiionall\ 

suKsutuicd aryl. optionally substituted aryl C | -4alkyl. optionally substituted hcicroars l. 
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opiionally subsiiluied heieroaryl C|-4aikyl hcieriKyclic, heicroLyclicCi-4 alky I. or R4 and 
R5 U)gciher with the nitrogen 10 which ihcy are attached form a 5 lo 7 member rin*; which 
may optionally comprise an additional heieroatom selected from 0/N/S; 

Y is independently selected from hydrogen; halogen; niiro;cyano: halt)subsiiiuied C| - 10 alkyl: 
5 Ci-io alkyl; C2-IO alkenyl; Cmo alkoxy: halosubstituted Ci-ioalkoxy: azidc: S(0)iR4: 
hydroxy; hydroxyCMalkyl; aryl; aryl C1.4 alkyl; aryloxy; arylCi-4 alkyloxy; hctcroaryl: 
heieroarylalkyl; heteroarylC | -4 alkyloxy; heterocyclic* heierocyclicCi-4alkyl: aryl C2-i() 
alkenyl; heieroaryl C2-IO alkenyl; heierocyclicC2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C{0)NR4R5: C(0)NR4R5: C(0)NR4RK): S(0)3H: S(0)3R8: Cmo alkyl C(0)Ri |: 
10 C2. 10 alkenyl C(0)Ri | ; C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12; OC(0) R 1 1 : 
NR4C(0)Ri 1 ; or two Y moieties together may form 0-{CH2)sO- or a 3 to 6 mcmbcrcd 
unsaturated ring; 

n is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3: 
15 Rg is hydrogen or C 1 -4 alkyl ; 

RlOisCi-ioalkyl C(0)2R8; 

Rl 1 is hydrogen, Cl -4 alkyl, opiionally substituted aryl, opiionally substituted aryl C |.4alkyl. 
opiionally substituted heieroaryl, optionally subsiiiuied hcteroarylC|-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicC|-4alkyl; 
20 R12 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or opiionally substituted ar\'lalkyl: 
or a pharmaceutically acceptable salt thereof. 

18, A pharmaceutical composition comprising a compound according lo Claim 17 and a 
pharmaceutically acceptable carrier or diluent. 

25 

19. A method of ui^attng a chemokinc mediated disease siaic. wherein the chcmuknic bmUN 
to an IL-8 a or ^ receptor in a mammah which comprises administering 10 said mammal an 
effective amount of a compound of the lormula according 10 Claim 1 7 

30 20. A compound of the formula: 

NHS(0)2Rb 
i)m 

(la) 

wherein 

X is oxygen or sulfur; 
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Ra is an alkyl, aryl, arylC|.4alkyl. hcicroaryl. heieroarylC|-4alkyl. hcicrocyclic. or a 
helcrocycIicCi-4alkyl moiciy. all ol which may be opiionally subsiiiuied: 

Rb is a NR6R7. alkyl, aryl. arylC | -4alkyl. arylC2-4aIkcnyl, heicroar>'l. hcicroarylC i .4alkyl. 
hetcroarylC2-4 alkenyl. hcicrocyclii;. or heierocyclic C|.4alkyl. or u heicrocychc 
C2-4alkenyl moiety, camphor, all of which may he optionally subsiituied one 10 ihrcc limes 
indcpendencly by halogen: nitro: halosubstiiuied C j .4 alkyl; C 1 .4 alkyl: C j .4 alkoxy: 
NR9C(0)Ra; C(0)NR6R7. S(0)3H. orC(0)OC|.4 alkyl: 

R6 and R7 are independently hydrogen or a C 1.4 alkyl group, or R6 and R7 together with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
contain an additional heteroaiom which heteroaiom is .selected from oxygen, nitrogen or 
sulfur,, which ring may be optionally substiiued: 

R9 is hydrogen or a C1.4 alkyl; 

Rj is independenUy selected from hydrogen; halogen; nitro; cyano; halosubstiiuied Cj. 10 
alkyl; C 1 - 10 alkyl; C2- 10 alkenyl; C 1 . 10 alkoxy; halosubstiiuied C i . 10 alkoxy: azide: 
S(0)tR4: hydroxy; hydroxyCi-4alkyl; aryl; aryl C| .4 alkyl; aryloxy: arylCi.4 alkyloxy; 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicC|-4alkyI; heieroarylC|.4 alkyloxy; 
aryl Ci-IO alkenyl; heteroaryl C2- 10 alkenyl: heterocyclicC2- to alkenyl: NR4R5: C2-i() 
alkenyl C(0)NR4R5: C(0)NR4R5; C{0)NR4Rl(); S(0)3H: S(0)3Rs; Cmo alkyl 
C(0)R 1 1 ; C2. 1 0 alkenyl C(0)R n : C2- 1(» alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
0C(0) R 1 1 ; NR4C(0)R n ; or two R | moieiies together may form 0-(CH2).sO- or a 5 to 6 
membered unsaturated ring; 

t is 0, or an integer having a value of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally 
subsuiuted aiyl, optionally substituted aryl C|.4alkyl. opiionaliy .substituted heteroaryl. 
opiionally .substituted heteroaryl C^alkyl, heterocyclic. heicrocyclicC 1.4 alk> l. or R4 and 
R5 together with the nitrogen U) which they arc aiiachcd form a .S to 7 member ring which 
may optionally compri.se an additional heteroaiom .selected from 0/N/S: 

Y is independently selected from hydrogen; halogen; nitro: cyano: haIo.subsiiiutcd C 1 . 10 alkyl: 
C|-|() alkyl; C2- 10 alkenyl; C mo alkoxy: halo.sub.stiiutcd Cmo alkoxy: a/ide: .S(0)|R4: 
hydroxy: hydrox>'Ci.4alkyl: aryl; aryl C|-4 alkyl; iiryloxy; arx'ICM alkyloxy: hcicroarv-l: 
heteroarylalkyl: heieroarylC | .4 alkyloxy: heterocyclic. hctcn»cvcIicC|-4alk\i: ar>'l C2-|() 
alkenyl; heteroar\'l C2-|() alkenyl; heterocyclic C2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
aO)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rs: C|.|() alkyl C(0)R| 1: 
C2- 10 alkenyl C(0)Ri |; C2-IO alkenyl aOK)Ri|:C{0)Ri |;C(0)0R|2: 0C(0) R| |; 
NR4C(0)R 1 1 ; or two Y moieties together may form 0-(CH2).<;0- or a 5 to 6 membered 
unsaturated ring: 

n i.s an miegcr having a value of 1 to 3: 



wo 96/25157 



- 106- 



PCT/US96(02260 



m is an iniegcr having a value ol I lo 3; 
RK is hydrogen or C i -4 alkyl; 
RlOisCi-ioalkyl C(0)2R8: 

Rl ) is hydrogen, C 1-4 alkyl, optionally subsiituicd aryl, optionally substituted aryl Cu4alkyl. 
5 optionally substituted hcicroaryl, optionally substituted heteroaryl C i .4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic Ci.4alkyl: 
R 12 is hydrogen, C i - 1() alkyl. optionally substituted aryl or optionally substituted arylalkyl; 
or a pharmaccutically acceptably salt thereof. 

H) 21. The compound according to Claim 20 wherein R i is substituted in the 3-position, the 
4- position or di substituted in the 3,4- position by an elecu-on withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2 - 
position or 3*- position, or is disubstituted in the 2' or 3 - position of a monocyclic ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Niiro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N'l(2-Phenyisulfamido) 4-cyanophenyl]- N*'(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N*-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-meihoxyphcnylsulfonyDammol phenyl) N -(2-bromo phenyl) urea 

25 N-(2-|(4-Acetamidophcnylsullonyl)amino| phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Ammo sulfonyl (2-thiophcnc) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (3-lolyl) phenyl) N*-(2-hromo phenyl) urea i 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-{2'bromo phenyl) urea 
N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

30 N-|2-[jI2-fTrinuoromcthyl)phenyl)sulfonyl|amino|phenyl|-N'-(2-bromophcnyl)urea 
N-(2-Bromophcnyl)-N*-|2-dimcthylaminosulf()nylaminojphenyl|urca 
N-|2-(Phcncthylsulfonylamino)phenyll-N*-(2-br(>mophenyl)urca 
N-|2-|(2-Acotamidi>-4-nKthy!lhia/.ol-5-yl)sullonylaniino|phenyl|-N'-(2-brnmophcnyi 
N-|2-|{2.3-Dichlorothicn-5-yl)|sulf(>nylamint)|phcnyl l-N*-(2-bromophcnyl)urea 

35 N-|2'|f3,5-Bisirinuoromethylphcnyl)sulfonylamino|phenyIl-N'-(2-bromophenyl)urea 
N-|2-l(2-Ben/.yl)sulfonylaniino|-(5-trifluoromcthyl)phcnyI]-N'-(2-bnimophcnyl)urea 
N-I2-[2-f3-Nitrophcnyl)sulfonylaminolphenyl|-N'-(2-bromophcnyl)urca 
N-[2-|2-(4-Phenoxyphcnyl)sulfonylamino|phcnyl|-N'-(2-hromophenyl) urea 
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N-|I2-(lS)-l()-CamphorsuIlonylamino|phcnyJ|-N-(2-bromophcnyl)urca 
N-||2-(IR)-I()-Camph()rsulfonyIaminolphcnyll-N'-(2-bromophcnyl)urca 

NH2-|2-(2-Niiro-(4-irinuor()meihyI)phenyl)sulfonylaminoJphenyl-N-(2-brom()phenyl)urca 
N-|2-(2-Amino-(4-iriflu()romcthyl) phenyl) suUonylamino] phenyl |- N -(2- 

bromophenyDurca : or 
N-|2-(amino.sullonyl phenyl) 3-amino phenyl) N -f2-bromo phenyl) urea. 

21. A pharmaceuiical composition compnsing a compound according lo any of Claims 22 
ui 27 and a pharmaceuiically acceptable carrier or diluent. 



28. A compound of the formula: 

X,H 



H H \_/ 



)m 

(Ic) 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

R| is independcnUy selected from hydrogen; halogen; nitro; cyano; halosubstiiuted Cj-io 
alkyi; Ci- 10 alkyl; C2.|() alkenyl: Clio alkoxy: halosubstituted Ci- io alkoxy: azidc: 
S(0)tR4: hydroxy; hydroxyCj ^alkyl; aryl; aryl C1.4 alkyl: aryloxy: aryl Cm alkyloxy: 
hcicroar>'l: hctcroarylalkyl; heterocyclic. hcienK:yclicC|^lkyl: hctcroarylCM alkyloxy: 
aryl C2- 1 0 alkenyl; hctcroaryl C2- H) alkenyl; heterocyclic C2- 10 alkenyl; NR4R5; 0. 1 0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio: S(0)?H: S(0)3R«: Ci-ioalkyl " 
C(0)R II ; C2- 10 alkenyl C(0)R n : C2. 10 alkenyl C(0)OR 1 1 ; aO)R 1 1 : C(0)OR 12: 
OC{0) R 11 : NR4CfO)R 1 1 ; or two R i moieties together may form 0-(CH2)sO- or a 5 to 6 
menibcrcd unsaturated ring; 

I i.s 0. or an integer having a value of I or 2; 

s is an integer having a value of 1 lo 3: 

R4 and R5 arc independently hydrogen, optionally .substituted C| .4 alkyl. optionally 

substituted apv l. optionally substituted aryl C|-4alkyl. optionally substituted hctcroar^■l. 
optionally si.b.siiiuied hctcroaryl C1.4 alkyl. heterocyclic, heterocyclic C1-4 alk> l. or R4 
and R5 together with the nitrogen to which they arc attached form a .5 10 7 member ring 
which may optionally comprise an additional heteroaiom .selected from 0/N/S: 

Y is independently .selected from halogen: nitro; cyano; halo.sub.stituted C|-io alkyl; Ci-io 
alkyl: C2-l() alkenyl; Cj-jo alkoxy; halo.sub.stituiedCi.|oaJkoxy; azide; S(0)|R4; 
hydroxy; hydroxy C |-4alkyl: an'l; arA-l C | .4 alkyl; ar/loxy; arylC | .4 alkyloxy; helcroarvl: 
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heieroarylalkyl: heteroarylCi-4 alkyloxy: heierocyclic, heicrocyclic C|-4alkyl: an'I C2-|(i 
alkenyl: hcicroaryl C2-l() alkcnyl; heierocyclic C2-|() alkenyl: NR4R5; C2-l() alkcn> I 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R H): S(0)3H: S{0)3R8: C m 0 aikyl CfO)R 1 1 : 
C2. 1 0 alkenyl C{0)R if : C2. l() alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR j 2: 0C(0) R ] | : 
5 NfR4C(0)R 11 ; or two Y moieties logeihcr may form 0-(CH2)sO- or a 5 to 6 membercd 
unsaturaied ring; 
n is an integer having a value of 1 10 2: 
m is an integer having a value of I to 3; 
R8 is hydrogen or C] -4 alkyl: 
10 Ri0isCM0alkylC(O)2R8; 

Rl 1 is hydrogen, C I -4 alkyl» optionally substituted aryl, optionally substituted aryl Ci-4alkyl, 
optionally sunstituied heieroaryl, optionally substituted heteroaryl Ci-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heierocyclic Ci-4alkyl; 
R12 is hydrogen, Cl- 10 alkyl, optionally substituted aryl or optionally substituted ar\'lalkyl: 
15 provided that: 

when n =1 than Y is substituted in the 2 - or 3 - position; 
when n =2 than Y is di-subsiituted in the 2'- 3*- position; 
further provided that 

when Xj is S, m=], Ri is 4-eihyl, and n=l than Y is noi 2-mcthoxy: 
20 or a pharmaceuticaliy acceptably salt thereof. 

27. The compound according to Claim 26 wherein R| is substituted in the 3-posiiion, the 
4- position or di-substilutcd in the 3.4- position by an elecu*on withdrawing moiety. 

25 28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in ihc 2 
position or 3'- position, or is disubstiiutcd in the T or 3* position of a numocyclic ring 

29. The compound according lo Claim 26 or 27 wherein n amd m arc each equal u> I 01 
more. 

30 

30. A pharmaceutical composilii>n comprising a compound according to any of Claims 2<^ 
10 29 and a pharmaceuticaliy acceptable carrier or diluent. 

31. A process for producing a cyano phenol derivative of the ibnnula: 



wo 96/25157 



PCTAUS1W02260 



109 



OH 




wherein R| is as defined Ibr Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 




wherein X is halogen 
5 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic 
dimeihylamino pyridine. 



amouni ol 



32. The process according to Claim 31 wherein the lempcraiure is aboui 6() ui about W) C. 
and X is bromine. 

10 
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[received by the International Bureau on 16 3uly 1996 (16.07.96); 

original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N42-diraethylaminosulfonylaniino]phenyIlurca 
N-[2-(Phenethylsulfonylamino)phenyll-N'-(2-bromophenyI)urea 
N-[2-[(2-Acelamido-4-niethylthia20i-5-yl)sulfonyIaminolphenyl]-N'-(2-brom 
N-[2-[{23-Dichlorothien-5-yl)]sulfonylammolphenyl]-N'-(2*bromophenyl)urea 
5 N-[2-[(3.5-Bistrifluoroniethylphenyl)sulfonylarainolphenyll-N*-(2-bromopheny 
N-[2-((2-Benzyl)sulfonylaraino]-(5-irifluororacthyl)phenyl]-N-(2-bromophenyl)urc^ 
N-[2-[2-(3-Nitrophenyl)sulfonylaraino]phenyl]-N*-(2-bromophenyl)urea 
N-[2-[2-(4-Phenoxyphenyl)sulfonyIaraino]phenyl]-N-(2-bromophenyl) urea 
N-[[2-(IS)-10-Camnhorsnlfonylamino]pheny!I-N*-(2=br^^^ 
10 N-[[2-(lR)-10-Camphorsulfonylamino]phenyi]-N'-(2-bromophenyI)urea 
N-[2-[2-(2-Nitro-(4-lrffluoronnethyl)phcnyl)sulfonylamino]pheny[-N'-(2-bro 
N-[2-(2-Araino-(4-trifluororaethyI) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyOurea ; or 
N-[2-(aininosulfonyI phenyl) 3-amino phenyl] N'-(2-brGmo phenyl) urea. 

15 

25. A pharmaceutical composition comprising a compound according lo any of Claims 
20 to 24 and a pharmaceutically acceptable carrier or diluent. 

26. A compound of the formula: 



XtH 




wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

Rl is independently selected from hydrogen; halogen; nitre; cyano; halosubstituied Cmo 
ailcyl; Ci-io alkyl; C2-10 alkenyl; Cmo alkoxy; halosubstituied Cmo alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi^Ikyl; aryl; aryl Ci-4 alkyl; aryloxy; aryl Ci-4 
alkyloxy; hcteroaryl; hetcroaiylalkyl; heterocyclic, heterocyclicCi-4alkyl; 
heteroarylCi-4 alkyloxy; aryl C2-IO alkenyl; heieroaryl C2- 10 alkenyl; heterocyclic 
C2-IO alkenyl; NR4R5; C2-IO alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4RlO; 
S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Rii; C2-IO alkenyl C(0)Rn; C2-10alkenyl 
C(0)ORi 1 ; C(0)Ri 1 ; C(0)OR 1 2; OC(0) R 1 1 ; NR4C(0)R 1 1 ; or two R 1 moieties 
together may form 0-(CH2)sO- or a 5 to 6 roembered unsaturated ring; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 
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R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

substituted aryl, optionally substituted aryl C].4alkyl, optionally substituted heteroaryl, 

optionally substituted heteroaryl C 1 .4 alkyl, heterocyclic, heterocyclic C i ^ alkyl, or 

R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroaiom selected from O/N/S; 
Y is independently selected from halogen; nitro; cyano; halosubstituted C i-io alkyl; Ci-io 

alkyl; C2-10 alkenyl; Cmq alkoxy; halosubstituted C mq alkoxy; azide; S(0)tR4; 

hydroxy; hydroxy Ci-4alkyl; aryl; aryl Cm alkyl; aryloxy; aryICi-4 alkyloxy; 

heteroaryl; heteroarylalkyl; heteroarylCM alkyloxy; heterocyclic, heterocyclic Ci- 
10 4alkyl; aryl C2- 10 alkenyl; heteroaryl C2-IO alkenyl; heterocyclic C2. 10 alkenyl; 

NR4R5; C2-10 alkenyl C(0)NR4R5; C(0)NR4R5; C(0)iVR4RiO; S(0)3K; SCOjsRg; 

Ci.io alkyl C(0)Ri 1; C2.10 alkenyl C(0)Ri 1; C2-IO alkenyl C(0)ORi 1; C(0)Ri i; 

C(0)0Ri2; OC(0) Ri 1 ; NR4C(0)Ri 1 ; or two Y moieties together may form 

0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
15 n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or Ci .4 alkyl; 
RlO is Ci-10 alkyl C(0)2R8; 

Rl 1 is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aryl 
20 C 1 -4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C 1 . 

4alkyl. optionally substituted heterocyclic, or optionally substituted heterocyclic Ci- 
4alkyl; 

R12 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
provided that: 

25 when n =1 than Y is substituted in the 2 - or 3 - position; 

when n =2 than Y is di-substituted in the 2'- 3 - position; 
further provided chat 

when X 1 is S, ra=l, R] is 4-ethyl, and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position, 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
35 position or 3*- position, or is disubstituted in the T or 3' position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to I or 
more. 
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26 to --P^^-g ^ compound according to any of Cla.ms 

26 to 29 and a pharmaceuticaUy acceptable carrier or diluent. 

5 31. A process for producing a cyano phenol derivaUve of the formula: 




wherein Rj is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 




wherein X is halogen 

with copper (I) cyam*. du„eU.yIf„™an,ide, WeUiytate and a oatalyUc amoun. of 
dimethylamino pyridine, 

80 L,. and X IS brorome. 
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